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In	   the	   last	   couple	   decades,	   we	   could	   see	   the	   combination	   of	   technology	   and	  
biology	   taking	   large	   steps	   in	   science.	   As	   new	   fields,	   bioinformatics	   and	   biotechnology	  
also	   led	   to	   important	   discussions	   between	   excited	   scientists	   and	   social	   thinkers.	   The	  
divergent	   opinions	   argue	   about	   the	   amazing	   possibilities	   of	   human	   advances	   and	   the	  
social	   issues	   that	   follow	   the	   progress.	   This	   paper	   discusses	   ethical	   matters	   of	   new	  
developments	   and	   compares	   policy	   choices	   with	   respect	   to	   research	   and	   use	   of	  
biotechnology	   and	   bioinformatics	   in	   different	   countries.	   Even	   though	   the	   world	   is	  
increasingly	   globalized,	   the	   comparisons	   suggest	   that	   different	   cultures	   have	  different	  
ethical	   responses	   and	   public	   policies	   are	   a	   reflection	   of	   divergent	   social	   economic	  
scenarios.	   Yet	   in	   any	   modern	   society,	   the	   new	   biotechnological	   advances	   seem	   to	  
change	  how	  we	  experience	  the	  life.	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1. INTRODUCTION	  
There	  is	  a	  point	  of	  convergence	  between	  interdisciplinary	  and	  multidisciplinary.	  
The	  knowledge	   is	  not	  compartmentalized	  and	  there	  are	  no	  specific	   fields	  that	  have	  no	  
interrelation	   to	   one	   another.	   In	   the	   past,	   science	   was	   not	   categorized	   and	   scientists	  
sought	   all	   forms	   of	   knowledge.	   Currently,	   science	   demands	   even	   more	   simultaneous	  
collaboration	   of	   different	   fields	   to	   evolve.	   In	   this	   scenario,	   Bioinformatics	   and	  
Biotechnology	   appear	   to	   provide	   a	   communication	   between	   different	   areas	   of	  
knowledge.	  
The	  increase	  in	  research	  and	  application	  of	  new	  techniques	  in	  biologic	  fields	  also	  
raises	  several	  ethical	  discussions.	  The	  John	  J.	  Reilly	  Center	  for	  Science,	  Technology,	  and	  
Values	   at	   the	   University	   of	   Notre	   Dame	   annually	   releases	   a	   list	   of	   emerging	   ethical	  
dilemmas	  and	  policy	  issues	  in	  science	  and	  technology.	  In	  its	  last	  list,	  released	  last	  year,	  
one	  of	  the	  biggest	  concerns	  is	  the	  artificial	  life	  form.	  Although	  the	  main	  concern	  of	  the	  
authors	   is	   the	   synthetic	   life,	   they	   also	   called	   attention	   to	   previous	   concerns	   involving	  
any	  manipulation	  and	  misuse	  of	  biological	  information.	  
There	  is	  a	  lack	  of	  studies	  developed	  to	  analyze	  and	  compare	  the	  of	  role	  ethics	  in	  
different	  countries.	  Jasanoff	  (2012)	  compares	  the	  politics	  of	  three	  different	  countries	  to	  
suggest	   that	  each	  one	  present	  a	   consistent	  purpose	   for	   the	  use	  of	  biotechnology	   that	  
matches	   the	   country	   ideal.	   Although	   she	   demonstrates	   great	   arguments	   that	   support	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her	  point,	  the	  paper	  might	  benefit	  from	  some	  analysis	  of	  the	  scientific	  studies	  that	  drive	  
biotechnology.	  
The	  advances	  in	  science	  and	  technology	  allowed	  the	  emergence	  of	  new	  areas	  in	  
life	   science	   such	   as	   Bioinformatics	   and	   Biotechnology.	   While	   they	   are	   highly	  
controversial,	   the	  benefits	  that	  they	  might	  promise	  encourage	  more	  and	  more	  efforts.	  
Nevertheless,	  technology	  is	  not	  politically	  free	  as	  Winner	  (1980)	  states	  in	  his	  article	  “Do	  
artifacts	  have	  politics?”.	  Biotechnology	  and	  Bioinformatics	  are	  not	  only	  about	  improving	  
biological	   studies,	   but	   they	   also	   change	   the	   way	   we	   deal	   with	   genetic	   information,	  
biologic	  research	  and	  our	  experience	  of	   life.	   In	   this	  way,	   the	  application	  of	   technology	  
changes	  healthcare	  and	  even	  public	  health	  by	  supporting	  new	  advances,	  but	  also	  leads	  
to	   a	   market	   where	   lives	   might	   be	   priced	   and	   new	   boundaries	   of	   the	   human	   are	  
uncertain.	  	  
Ethics	   codes	   are	   present	   in	   nearly	   all	   professions	   in	   order	   to	   guide	   the	  
professional	  facing	  moral	  decisions.	  However,	  it	  is	  important	  to	  discuss	  the	  construction	  
of	  this	  code.	  In	  a	  recent	  case	  in	  Brazil,	  a	  physician	  refused	  to	  keep	  medical	  appointments	  
to	   a	   baby	   due	   to	   his	  mother’s	   political	   position.	   Due	   to	   the	   repercussion,	   the	   doctor	  
supported	  her	  decision	  basing	  on	  the	  medical	  ethics	  code.	  It	  is	  explicit	  that	  any	  physician	  
has	   the	   right	   to	  deny	  medical	   treatment	  except	   in	  case	  of	   life	   threatening.	  The	   rule	   is	  
clear,	  but	  could	  we	  say	  that	  the	  ethics	  code	  is	  ethical?	  
Ethics	   is	   a	   human	   invention	   and	   socially	   constructed.	   From	   the	   moment	   that	  
individuals	  form	  communities,	  morality	  dilemmas	  permeate	  relationships.	  Ethics	  should	  
not	   be	   segregated	   into	   different	   fields	   as	   it	   assumes	   ideas	   of	   boundaries	   and	   stable	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values.	   However,	   science	   and	   society	   values	   are	   in	   constant	   transformations,	   which	  
hinders	  the	  imposition	  of	  ethical	  values	  to	  science.	  	  
In	  very	  recent	  news,	  National	  Institute	  of	  Health	  just	  granted	  ethical	  permission	  
to	   Bioquarck,	   a	   Biotech	   company,	   to	   conduct	   the	   ReAnima	  project.	   The	   scientists	  will	  
test	   a	   combination	   of	   therapies	   using	   stem	   cells	   on	   brain-­‐dead	   individuals.	   While	  
regenerative	  medicine	   is	   remarkably	   interesting,	   the	   idea	  of	   resuscitation	  suggests	   the	  
reactivity	  of	  ethics.	  Scientists	  are	  hoping	  to	  look	  for	  signs	  of	  neurological	  reactivation	  to	  
prove	  that	  people	  can	  be	  brought	  from	  the	  dead.	  	  However,	  what	  are	  the	  ethical	  choices	  
in	  case	  they	  actually	  succeed	  in	  reactivating	  at	  least	  part	  of	  the	  brain	  activity?	  What	  are	  
the	   individual’s	   rights?	   This	   is	   the	   matter	   about	   bioethics	   in	   a	   world	   in	   constant	  
modification.	   Ethics	   should	   not	   create	   obstacles	   to	   the	   scientific	   development,	   but	   to	  
ensure	  that	  moral	  values	  are	  not	  deteriorated.	  	  
Moreover,	   the	   discussion	   of	   several	   ethical	   and	   legal	   issues	   surrounding	  
consequences	   of	   these	   new	   advances	   in	   life	   science	   is	   essential	   to	   encourage	   the	  
reflection	   of	   what	   kind	   of	   science	   we	   want.	   The	   purpose	   of	   this	   study	   is	   promote	   a	  
discussion	   of	   the	   ethical	   and	   legal	   implications	   of	   politics	   that	   are	   embedded	   in	  
Bioinformatics	  and	  Biotechnology	  by	  analyzing	  the	  public,	  private	  and	  academic	  spheres	  
in	   different	   scenarios	   with	   respect	   to	   agriculture,	   genetic	   modification,	   genetic	  
information	  and	  biological	  research.	  In	  order	  to	  make	  a	  clear	  comparison,	  we	  will	  focus	  
on	  similar	  cases	  of	  genetic	  information	  and	  how	  they	  were	  dealt	  in	  different	  countries.	  	  
Although	   Bioinformatics	   comprises	   a	   number	   of	   applications	   of	   computer	  
processing	  in	  biological	  information,	  such	  as	  proteomes	  networks,	  this	  paper	  will	  focus	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on	   genetics.	   In	   view	   of	   the	   relevance	   and	   possible	   complication	   of	   the	   genetics	  
advances,	   the	   Ethical,	   Legal	   and	   Social	   Implications	   (ELSI)	   Research	   program	   was	  
established	   in	   1990	   by	   the	   National	   Institute	   of	   Health	   (NIH)	   as	   part	   of	   the	   Human	  
Genome	  Project	  (HGP)	  to	  address	  legal	  and	  ethical	  implications	  of	  genetic	  research.	  	  	  
The	   increasing	  advances	   in	  technology	  have	  been	  allowing	  great	   improvements	  
in	  science	  and	  healthcare.	  After	  the	  Human	  Genome	  Project,	  an	  effort	  to	  sequence	  the	  
entire	  human	  DNA,	  computer	  power	  and	  genome	  analysis	  have	  increasingly	  risen.	  	  
The	   pursuit	   of	   information	   led	   to	   big	   steps	   in	   data	   collection.	   Nowadays,	   it	   is	  
possible	  to	  sequence	  the	  human	  genome	  in	  hours	  for	  a	  reasonably	  decreasing	  price	  and	  
all	   information	   about	   a	   human	   can	   be	   translated	   in	   a	   piece	   of	   paper.	   However,	   it	  
triggered	   a	   greater	   need	   for	   understanding	   this	   information	   and	   translating	   it	   into	  
knowledge.	   The	   reductionist	   method	   commonly	   applied	   in	   physics	   in	   which	   a	  
phenomenon	  is	  isolated	  and	  then	  dissected	  does	  not	  work	  in	  complex	  system	  as	  biology.	  
It	   is	   important	   to	   consider	   as	   many	   factors	   as	   possible,	   which	   creates	   a	   lot	   of	  
information	   that	   is	   only	   possible	   to	  mine	   using	   computer	   techniques.	   In	   this	   context,	  
Bioinformatics	  arose	  as	  a	  fundamental	  key	  to	  give	  further	  steps	  in	  biological	  fields	  	  
Legal,	   ethical	   and	   social	   concerns	   related	   to	   biological	   technologies	   advances	  
comprise	   several	   current	   issues	   like	   patents,	   privacy,	   identity	   protection	   and	  
discrimination.	  Current	  laws	  try	  to	  avoid	  potential	  discriminations	  and	  privacy	  invasion,	  
however	   they	   fail	   to	   protect	   biological	   information	   from	   misuse	   and	   economical	  
exploration	  of	  the	  human	  body	  as	  an	  object	  (Horan,	  1990).	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Moreover,	   the	   standards	   in	  bioethics	  with	   the	   advents	  of	   new	  biotechnologies	  
are	   essential	   to	   guide	   ethical	   practices.	   Those	   conventions	   might	   be	   provided	   under	  
capital	  interests	  and	  directly	  or	  indirectly	  affects	  our	  perceptions	  and	  actions.	  	  
Many	   philosophers	   have	   already	   brought	   up	   the	   discussion	   of	   right	   vs.	  wrong,	  
essential	   to	   lawmakers.	   The	   Ethical,	   Legal	   and	   Social	   Implications	   (ELSI)	   Research	  
program	  was	  established	  to	  address	   legal	  and	  ethical	   implications	  of	  genetic	   research.	  
Nevertheless,	   economic	   science	   plays	   greater	   role	   nowadays	   and	   this	   relativizes	   the	  
sense	  of	  ethics	  and	  hampers	  the	  communication	  between	  technology,	  biology	  and	  social	  
sciences	   to	   create	   effective	   policies.	   Moreover,	   bioethical	   concerns	   and	   public	   policy	  
responses	   to	   Biotechnological	   and	   Bioinformatics	   advances	   are	   closely	   related	   to	   the	  
sociocultural	   environments.	   The	   mechanisms	   of	   transference	   of	   knowledge	   from	  
universities	   to	   industry	   have	   been	   expanding	   over	   the	   past	   years.	   Not	   only	   market	  
became	  more	   competitive,	   but	   also	   the	   higher	   education	   is	   adapting	   itself	   to	  market	  
needs.	  	  
The	   idea	   of	   justice,	   inserted	   by	   Kelsen	   (1967)	   to	   identify	   the	   rights	   in	   juridical	  
science,	   turned	  out	   to	  exclude	  sociologic	  values	   from	  Law	  Science.	  He	  was	  an	   influent	  
jurist	   whose	   ideas	   still	   underlie	   many	   current	   Law	   theories.	   In	   an	   attempt	   to	   reach	  
objectivity	   and	   assertiveness	   in	   the	   Law,	   Kelsen’s	   theory	   might	   be	   used	   to	   justifies	  
violations	  based	  on	  rules	  created	  by	  the	  State.	  
	  The	   Law	   is	   actually	   a	   subjective	   creation	   that	   might	   evolve	   according	   to	   the	  
society.	   The	   idea	   of	   Discipline	   and	   Punish	   developed	   by	   Foucault	   (1977)	   reveals	   the	  
power	   relationships.	   Any	   person	   or	   company	   can	   do	   whatever	   they	   want,	   but	   they	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might	  face	  the	  penalties	  of	  the	  law.	  Therefore,	  companies	  might	  disobey	  laws	  and	  pay	  
fines	  that	  are	  more	  profitable	  to	  them.	  Discipline	  and	  Punishment	  are	  ways	  of	  ordering	  
society.	  Companies	  should	  follow	  the	  laws,	  but	  sometimes	  it	  is	  more	  profitable	  for	  them	  
to	  simply	  pay	  a	  fine	  and	  still	  break	  the	  law	  as	  the	  ford	  case	  exemplifies.	  A	  faulty	  design	  in	  
the	   Ford	   Pinto	   car	   lead	   to	   hundreds	   of	   injuries	   and	   even	   though	   a	   recall	   could	   have	  
saved	  lives,	  Ford’s	  decision	  followed	  a	  cost	  benefit	  study	  which	  suggested	  that	  it	  would	  
be	  more	  profitable	  to	  pay	  possible	  fines	  stemming	  from	  possible	  lawsuits.	  	  
Sandel	   presented	  his	   concern	   (2012)	   about	   the	   role	   of	  money	   in	   our	   lives	   and	  
how	   the	   market	   economy	   is	   becoming	   a	   market	   society.	   According	   to	   him,	   market	  
economy	   is	   a	   tool	   for	   organize	   activity	  while	   in	   a	  market	   society,	   everything	   is	   up	   for	  
sale.	   Technology	   is	   a	   backbone	   of	   this	   market	   society	   and	   widens	   the	   gap	   of	   social	  
inequality.	   Bioinformatics	   is	   not	   a	   final	   consumer	   product,	   but	   the	   access	   to	   the	  
advances	   that	   it	   brings	   is	   a	   privilege	   of	   those	   who	   can	   buy.	   	   A	   great	   portion	   of	  
Bioinformatics	   industry	   efforts	   is	   in	   pharmaceutics	   and	   agriculture	   (Market	   Research	  
and	   Consulting,	   2015)	   with	   the	   aim	   to	   decrease	   cost	   and	   design	   time	   of	   drug	  
development	   and	   grow	   more	   resistant	   crops,	   but	   the	   implementation	   of	   efficient	  
Bioinformatics	  methods	  is	  not	  proportional	  to	  the	  drug	  cost.	  	  	  	  
Recently,	   a	   controversial	   case	   in	   pharmaceutical	   industry	   caught	   public	  
attention;	  Turing	  Pharmaceutics	  acquired	  the	  drug	  Daraprim,	  commonly	  used	  by	  those	  
with	  jeopardized	  immune	  systems,	  including	  AIDS	  patients.	  The	  company	  increased	  the	  
price	  of	  the	  drug	  from	  $13.50	  a	  tablet	  to	  $750	  overnight	   (Pollack,	  2015).	  The	  negative	  
public	  response	  lead	  to	  a	  retraction,	  revealing	  the	  influence	  of	  public	  criticism	  and	  ethics	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in	   the	  economics.	  This	  was	  not	   the	  only	   case	  of	   turning	  common	  drugs	   into	  high	  cost	  
drugs	   though.	   It	   is	  a	  common	  practice,	  but	  what	  caught	  public	  attention	  was	   the	  high	  
price	  applied.	  	  
Thorndike	   (1949)	   conducted	  a	   study	   in	  1934	  where	  he	  asked	  people	  how	   little	  
money	  they	  would	  be	  willing	  to	  receive	  to	  accept	  certain	  pains.	  What	  he	  stated	  is	  that	  
any	  desire	  or	  satisfaction	  exists	  in	  some	  amount	  and	  therefore	  are	  measurable.	  So	  is	  the	  
life	  of	  human	  beings,	  despite	  its	  complexity.	  It	  reveals	  the	  economic	  role,	  a	  life	  can	  and	  
is	  priced	  in	  capitalism,	  for	  insurance,	  utilitarianism	  perspective	  or	  the	  individual	  labor	  to	  
society.	  The	  question	  here	  is	  what	  kind	  of	  society	  that	  we	  want	  to	  live.	  Market	  is	  a	  great	  
tool	  to	  promote	  organized	  productivity,	  but	  should	  everything	  have	  a	  monetary	  value?	  
People	   who	   tend	   to	   see	   only	   the	   positive	   side	   of	   advances	   in	   biological	  
technologies	   and	   disregard	   problems	   arising	   from	   genetic	   information,	   might	   not	   be	  
aware	   of	   possible	   implications.	   There	   are	   several	   issues	   surrounding	   this	   kind	   of	  
information	   such	   as	   privacy,	   discrimination	   and	   patents.	   The	   unregulated	   biological	  
advance	  is	  leading	  to	  a	  eugenic	  society	  based	  on	  profit	  and	  ignoring	  those	  concerns	  will	  
probably	   increasingly	   unbalance	   privacy,	   public	   and	   private	   interests.	   In	   fact,	   what	  
Foucault	  called	  biopower	  also	  reveals	  the	  concerns	  around	  the	  use	  of	  biological	  data	  as	  
an	  instrument	  to	  control	  population.	  On	  the	  other	  side,	  scientists,	  researchers	  and	  the	  
industry	  want	   to	   push	   forward	   the	   limits	   of	   the	   technological	   advances	   and	   promote	  
what	  they	  call	  progress.	  	  
Beyond	   the	   polarization	   of	   complete	   disapprove	   of	   biotechnologies	   and	  
bioinformatics	   advances,	   the	   discussion	   should	   arise	   in	   promoting	   the	   benefits	   of	   the	  
	   8	  
progress	   while	   protecting	   the	   rights	   of	   individuals.	   Utilitarianism	   tries	   to	   assess	   the	  
maximum	  happiness	  that	  an	  action	  can	  cause	  to	  the	  higher	  number	  of	  people.	  However,	  
this	  vision	  lacks	  in	  consideration	  of	  minorities	  and	  respect	  individual	  rights.	  	  
In	  this	  context,	  it	  is	  important	  to	  discuss	  and	  analyze	  the	  necessity	  for	  regulation	  
of	  genetic	  information.	  Who	  owns	  a	  person’s	  genetic	  information	  depends	  on	  where	  the	  
person	   is.	  However,	  privacy	   is	  a	   right	   (U.S.	  Const.)	  and	  people	   should	  be	   interested	   in	  
how	  their	  information	  is	  collected	  and	  used.	  	  
Addressing	  biological	  privacy,	  the	  appropriation	  of	  the	  human	  as	   information	   is	  
legitimated	  by	  political	  and	  scientific	  discourses	  of	  human	  development	  and	  social	  well-­‐
being.	  Those	  arguments	  usually	  hide	  practices	  that	  allow	  instrumentalization	  of	  human	  
body	  by	  market	  or,	  as	  Foucault	  states,	  how	  human	  beings	  are	  made	  subjects.	  Moreover,	  
the	  biotechnological	  advances	  influence	  the	  perception	  of	  the	  human	  body	  and	  changes	  
the	  recognition	  of	  the	  self.	  	  
The	   study	   of	   the	   influence	   of	   society	   in	   individual’s	   health	   is	   not	   recent.	   To	  
demonstrate	   the	   sociology	   utility,	   Durkheim	   (1897)	   examined	   the	   suicide	   rates	   in	  
population	  and	  suggested	  that	  the	  strong	  social	  control	  among	  Catholics	  resulted	  in	  low	  
rates	  of	  suicide.	  Even	  though	  the	  data	  collected	  by	  Durkheim	  will	  not	  reflect	  the	  same	  
current	  reality,	  mental	  health	  is	  likely	  to	  be	  related	  not	  only	  to	  genetics	  factors,	  but	  also	  
to	  the	  social	  reality	  that	  the	  individual	  is	  inserted.	  	  
Foucault’s	   idea	   of	   biopower	   reveals	   the	  means	   of	   power	   in	   a	   biological	   sense.	  
What	   he	   called	   “the	  political	   problem	  of	   genetics”	   (Foucault,	   2010)	   reflects	   the	   social	  
and	  economic	  consequences	  of	  the	  use	  of	  genetic	  information.	  In	  the	  social	  context	  of	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what	  Foucault	  coined	  as	  biopower,	  genetic	   information	  allows	  mechanisms	  to	  control,	  
exclude	  and	  distinguish	  individuals.	  A	  recent	  upshot	  in	  a	  45	  years	  old	  case	  illustrates	  this	  
issue.	  Forty-­‐five	  years	  ago,	  US	  researchers	  illegally	  collected	  Yanomamis	  blood	  in	  Brazil	  
to	  conduct	  several	  studies.	  The	  indigenous	  population	  has	  a	  strong	  belief	  in	  rituals	  and	  
the	  body	  -­‐	  and	  blood	  -­‐	  when	  they	  die	  they	  believe	  must	  be	  cremated	  and	  returned	  to	  
nature.	  Besides	  the	  controversial	  way	  to	  conduct	  a	  study,	  this	  also	  raises	  the	  question	  of	  
cultural	   domination.	   Friedrich	   Nietzsche	   note	   in	   the	   First	   Treatise	   -­‐	   “‘Good	   and	   Evil’,	  
‘Good	  and	  Bad’”	  -­‐	  of	  his	  book	  On	  the	  Genealogy	  of	  Morals:	  A	  Polemical	  Tract:	  	  
	  
“Now,	  first	  of	  all,	  it’s	  obvious	  to	  me	  that	  from	  this	  
theory	   the	   origin	   of	   the	   idea	   “good”	   has	   been	   sought	   for	  
and	  established	   in	   the	  wrong	  place:	   the	   judgment	  “good”	  
did	   not	  move	   here	   from	   those	   to	   whom	   “goodness”	   was	  
shown!	   It	   is	  much	  more	   that	  case	   that	   the	  “good	  people”	  
themselves,	   that	   is,	   the	   noble,	   powerful,	   higher-­‐ranking,	  
and	   higher-­‐thinking	   people	   felt	   and	   set	   themselves	   and	  
their	  actions	  up	  as	  good,	  that	  is	  to	  say,	  of	  the	  first	  rank,	  in	  
contrast	   to	   everything	   low,	   low-­‐minded,	   common,	   and	  
vulgar.	  From	  this	  pathos	  of	  distance	  they	  first	  arrogated	  to	  
themselves	   the	   right	   to	   create	   values,	   to	   stamp	   out	   the	  
names	   for	   values.	  What	   did	   they	   care	   about	   usefulness!”	  
(Nietzsche,	  1994,	  p.11)	  
	  
	  
Cultural	  domination	  happens,	   for	  Nietzsche,	  exclusively	  because	  those	  who	  are	  
in	  power	  positions	  determine	  this.	  Since	  the	  very	  beginning,	  the	  power	  is	  what	  it	  is,	  just	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because	   it	   is	  strong	  enough	  to	  be.	  When	  I	  say	   illegally	  collected	  Yanomamis	  blood,	   for	  
Nietzsche,	   they	  made	   it	   simply	  because	   they	   could.	  He	  digs	  deeply	   into	  Greek	   culture	  
and	  explain	  how	  the	  bad	  words	  as	  “low”,	  “bad”,	  “common”	  and	  the	  good	  words	  as	  “well	  
born”,	   “the	   happy	   ones”	   have	   been	  made	   by	   those	  who	   have	   power.	   This	   is	   cultural	  
domination,	  this	  is	  how	  they	  decide	  that	  good	  will	  be	  good	  and	  bad	  will	  be	  evil.	  For	  the	  
philosopher,	   the	  morality	  would	  be	  created	  by	   those	  who	  are	  weak	   in	  order	   to	   invert	  
the	  sense	  of	  good	  and	  favors	  the	  ascetic.	  (Nietzsche,	  1994)	  	  	  
These	   mechanisms	   will	   not	   be	   evident.	   The	   best	   way	   to	   effectively	   achieve	   a	  
power	  position	  is	  by	  conducting	  people	  to	  legitimate	  the	  power.	  This	  explains	  discourses	  
and	   the	   hidden	   reasons.	   In	   discourse	   analysis,	   it	   is	   important	   to	   remember	   the	  
construction	   of	   language	   and	   the	   development	   of	   awareness.	   More	   than	   dictionary	  
meanings,	  words	   are	   embedded	   in	   power	   and	   strength.	   It	   is	   possible	   to	   analyze	   how	  
different	   speakers	   might	   pass	   the	   same	   information	   in	   different	   manners,	   creating	  
different	  messages.	  Galeano	  (1998)	  stated	  the	  current	  use	  of	  the	  term	  crop	  protection	  
instead	   of	  pesticide	   as	   an	   effort	   of	   big	   agriculture	   companies	   to	   pass	   an	   idea	   of	   safe	  
products.	   This	   is	   irrespective	   to	   the	   culture	   and	   occurs	   in	   any	   culture	   where	   the	  
presence	   of	   global	   agricultural	   companies	   is	   settled.	   Actually,	   there	   is	   a	   current	   law	  
project	   in	   Brazilian	   Senate	   to	   change	   nomenclatures	   and	   remove	   tags	   from	   genetic	  
modified	  products.	   Corporations	   are	   aware	  of	   the	  huge	  power	  of	   socially	   constructed	  
terms.	  	  
Philosophers	  have	  long	  discussed	  the	  human	  morality.	  One	  of	  the	  most	  studied	  
philosophers,	   Aristotle,	   defended	   that	   all	  men	   are	   naturally	   amoral	   and	  morality	   -­‐	   or	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immorality	  -­‐	  is	  a	  posteriori	  (Barnes,	  1984).	  Other	  philosophers	  expressed	  disagreement	  
to	   Aristotle's	   conception.	  While	   Jean-­‐Jacques	   Rousseau	   argued	   that	  men	   are	   good	   by	  
nature	  and,	  as	   in	  Aristotle’s	   idea,	   they	  can	  be	  corrupted	  by	  society	   (2002);	   the	  English	  
philosopher	  Thomas	  Hobbes	  (1651)	  claimed	  that	  men	  act	  according	  to	  a	  nature	  instinct	  
and	  needs	  to	  be	  controlled.	  The	  main	  goal	  here	  is	  not	  the	  discussion	  of	  morality,	  though,	  
but	  how	  morality	  shapes	  ethical	  decisions	  in	  a	  society.	  
Aristotle	  (2000)	  also	  distinguished	  the	  concepts	  of	  pleasure	  and	  happiness.	  This	  
is	  one	  important	  topic	  on	  Mill	  and	  Bentham	  theories	  about	  Utilitarianism.	  Although	  both	  
defend	  that	  the	  best	  action	  or	  decision	  is	  based	  on	  which	  one	  will	  cause	  more	  benefits	  
to	  more	  people,	  Mill	  qualified	  different	  sorts	  of	  pleasure.	  	  
Justice	   as	   fairness,	   a	   theory	   written	   by	   John	   Rawls	   (2009),	   is	   fundamental	   in	  
current	   discussions	   of	   inequality	   income	   distribution.	   Rawls	   considered	   an	   imaginary	  
original	   position	  where	   people	   should	   create	   rules	   for	   a	   society	  without	   the	   previous	  
knowledge	  of	  what	  they	  would	  be	  in	  this	  society.	  It	  would	  be	  difficult	  to	  achieve	  equality	  
through	   the	   veil	   of	   ignorance	   once	   people	   are	   embedded	  with	   own	   experiences	   and	  
values,	  but	  Rawls	  suggests	  that	  probably	  no	  one	  would	  defend	  the	  utilitarianism	  system	  
under	   the	   veil	   of	   ignorance	   and	   stated	   that	   people	   are	  motivated	   by	   own	   principles.	  
Therefore,	  the	  discussion	  is	  not	  whether	  the	  imaginary	  situation	  can	  be	  achieved,	  but	  if	  
it	   is	  possible	   to	   create	  principles	  based	  on	  equality	   in	   the	   real	  world.	  There	  are	  a	   few	  
flaws	   in	   Rawls’	   theory,	   but	   it	   is	   important	   to	   promote	   the	   critical	   analysis	   of	   current	  
social	  and	  political	  systems.	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Deontology	  introduced	  by	  Kant	   in	  1834,	   is	  one	  of	  the	  main	  current	  branches	  of	  
normative	  ethics.	  Kant	  (1999,	  2002)	  uses	  two	  main	  arguments	  to	  underlie	  deontological	  
ethics.	  He	  considers	  not	  the	  consequences,	  but	  the	  reason	  of	  an	  action	  and	  an	  absolute	  
morality.	  Also,	  Kant	  suggested	  the	  act	  on	  duty	  confers	  the	  moral	  value	  to	  the	  action.	  A	  
recent	  study	  suggests	  that	  the	  deontological	  ethics,	  common	  present	  is	  preferable	  due	  
to	  the	  conception	  that	  these	  people	  are	  more	  trustfully	  (Everett,	  2016).	  	  	  
Ethics	  theories	  lead	  to	  unending	  discussions	  because,	  as	  Nietzsche	  criticizes,	  the	  
concepts	  of	  good	  and	  evil	  are	  nothing	  but	  preconceptions	  based	  on	  biased	  moral	  values	  
(2003).	  However,	  theories	  underlie	  policies	  and	  social	  decisions	  that	  shape	  societies.	  
Religion	  and	  morality	  have	  been	  closely	  related	  since	  the	  beginning	  of	  religions’	  
preaching	   and	   early	   Greek	   philosophy.	   	   The	   countries	   analyzed	   in	   this	   thesis	   are	  
considered	  secular	  states,	  which	  means	  that	  the	  State	  is	  officially	  neutral	  with	  respect	  to	  
religions.	  However,	  this	  does	  not	  prevent	  the	  influence	  of	  religions	  in	  public	  decisions.	  	  
Western	   countries	   are	   predominantly	   Christians	   with	   Judeo-­‐Christian	   values.	  
Even	   though	  different	  branches	  of	  Christian	   religion	  are	   spread	  around	   the	  world,	   the	  
values	   are	   similar.	   In	   Europe,	   Christianism	   have	   been	   practiced	   since	   1st	   century	  with	  
prevalence	  of	  Roman	  Catholicism	  and,	  after	  the	  Protestant	  Reformation,	  Protestantism	  
(Hare,	  2014).	  The	   religion	  guided	   the	  course	  of	   several	  areas	  of	   the	  European	  culture,	  
including	   education,	   arts	   and	   philosophy.	   Christianism	   was	   introduced	   in	   the	   United	  
States	   during	   the	   European	   colonization.	   Due	   to	   the	   English	   settlement	   colonization,	  
Protestantism	   is	   the	   main	   branch	   of	   Christianism	   present	   in	   the	   United	   States.	   The	  
number	   of	   Christians	   might	   be	   declining	   in	   these	   two	   areas	   (Martin,	   1978),	   but	   the	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morality	  imputed	  by	  the	  religion	  is	  deeper.	  This	  explains,	  for	  example,	  the	  value	  for	  life	  
and	  the	  ethical	  concerns	  around	  embryos	  research.	  	  	  	  
The	   African	   slavery	   and	   immigration	   in	   Brazil	   introduced	   several	   different	  
cultures.	  However,	   the	  historical	   Jesuit	   colonization	  are	  embedded	   in	  Brazilian	   values.	  
Even	   though	   the	   State	   is	   secular,	   several	   politics	   are	   based	   on	   Christian	   morality:	  
prohibition	  of	  abortion,	  gay	  marriage	  and	  legislation	  that	  ban	  embryo	  research.	  	  
Utilitarianism	  and	  Deontology,	  branches	  of	  the	  normative	  ethics,	  are	  commonly	  
discussed	   in	  Western	   Cultures.	   Deontology	   is	   an	   example	   of	   Christian	   ethics,	   it	   sets	   a	  
code	   of	   desirable	   conducts	   and	   rules.	   It	   differs	   from	   the	   Kantianism	  ethics	   that	   avoid	  
theological	   foundations.	   	   Nevertheless,	   the	   duty	   to	   be	   good	   of	   Christianism	   were	  
essential	  in	  the	  discussion	  of	  right	  and	  wrong	  in	  those	  branches	  of	  normative	  ethics.	  	  
Chinese	   ethics	   is	   earlier	   and	   is	   mostly	   influenced	   by	   Confucius,	   Daoism	   and	  
Chinese	   Buddhism.	   It	   is	   hard	   to	   understand	   the	   culture,	   ethics	   and	   point	   of	   views	   of	  
Chinese	   people	  without	   a	   deep	   study.	   This	   paper	   does	   not	   aim	   a	  whole	   study	   of	   the	  
Chinese	   culture,	   but	   to	   understand	   the	   divergences	   of	   scenario	   is	   important	   to	  
understand	   that	   China	   is	   an	   oriental	   culture	   based	   on	   different	   philosophers	   and	  
thinkers.	   For	   example,	   the	   institutionalized	   corruption	   in	   Chinese	   institutions	   has	   its	  
origins	  on	  the	  Confucius	  text	  in	  which	  he	  explains	  that	  a	  son	  should	  not	  report	  a	  father	  
who	  steals	  a	  sheep	  because	  of	  the	  duty	  to	  favor	  family	  members	  (Dawson,	  2005).	  The	  
social	   order	   and	   good	   government	   for	   Confucius	   should	   be	   based	   on	   solid	   family	  
relationships.	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In	   practice,	   the	   discussion	   of	   bioethics	   along	   with	   medical	   and	   scientific	  
development	  is	  essential	  because	  we	  are	  all	  affected	  directly	  or	  indirectly	  by	  decisions	  in	  
biotechnological	   research.	  Moreover,	   the	   differences	   in	   culture,	   economics	   and	   social	  
practices	   and	   how	   we	   understand	   world	   make	   space	   for	   constant	   improvements	   in	  
ethical	  decisions.	  Developed	  countries	  present	  different	  public	  policy	  responses	  to	  new	  
technologies	  due	  to	  divergent	  cultural	  and	  social	  perspectives.	  The	  libertarian	  ideology	  
strongly	  present	  in	  the	  United	  States	  population	  contrasts	  to	  the	  strong	  presence	  of	  the	  
State	   in	  most	  of	   the	  European	  countries,	   in	  which	  governments	   try	   to	  assure	  equality,	  
individual’s	   rights	   and	   benefits.	   The	   constant	   pursuit	   of	   national	   safety	   in	   the	   United	  
States	  leads	  the	  country	  to	  a	  controversial	  surveillance.	  	  
The	   interesting	   part	   of	   biotechnology	   and	   information	   policies	   in	   the	   recent	  
times	   is	   that	   they	   are	   still	   not	   fully	   effective	   in	   a	   globalized	   world.	   Although	   some	  
international	   laws	   try	   to	  provide	   international	   safety	  and	  economic	  development,	   it	   is	  
not	   difficult	   for	   those	   financially	   fortunate	   to	   move	   to	   a	   country	   where	   laws	   suit	   a	  
desirable	  need.	  The	  globalized	  world	  also	  provides	  means	  to	  big	  corporations	  to	  develop	  
research	   and	   use	   information	   collected	   in	   other	   countries.	   In	   this	   manner,	   the	  
application	  of	  moral	  theories	  is	  divergent	  in	  an	  international	  scenario	  and	  it	  is	  important	  
to	  look	  the	  consequences	  of	  this	  divergence.	  
While	   the	   United	   States	   has	   Biotechnology	   and	   Bioinformatics	   fields	   more	  
focused	  on	  products	  and	  market,	  European	  countries	  does	  not	  present	  a	  homogeneous	  
focus.	   However,	   in	   most	   of	   them	   like	   Germany	   and	   France,	   the	   biotechnology	   and	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bioinformatics	   research	   are	   based	   on	   a	   collaborative	   development	  where	   the	   State	   is	  
present.	  	  
The	  current	  economic	  crisis	  in	  Brazil	  and	  the	  social	  tensions	  between	  contrasting	  
ideologies	   reflects	   the	   struggle	   to	   define	   whether	   the	   country	   should	   adopt	   a	   free	  
market	   economy	   with	   less	   government	   control	   or	   social	   programs	   to	   balance	   the	  
historical	  social	  inequality.	  In	  any	  case,	  the	  global	  aspect	  of	  companies	  makes	  it	  difficult	  
to	  prevent	  unethical	  practices.	  
China,	   as	   an	   emerging	   country	   that	   is	   gaining	   increased	   space	   in	   the	   world	  
economy,	  has	  a	  strong	  eugenic	  perception	  behind	  the	  one	  child	  law.	  It	  is	  known	  by	  the	  
American	  government	   that	   the	  main	   target	  of	  Chinese	  hacking	   in	   the	  United	  States	   is	  
industrial	   secrecies	   of	   private	   corporations	   (Nakashima,	   2013).	   The	   biotechnology	  
industry	   in	   China	   puts	   heavy	   effort	   in	   developing	   the	   best	  way	   for	   parents	   to	   choose	  
“better”	   embryos.	   	   The	   strong	   presence	   of	   the	   State	   in	   China	   does	   not	   only	   allow	   a	  
eugenic	  society,	  but	  also	  encourages	  it.	  
	  Several	   issues	   are	   related	   to	   the	   use	   and	   application	   of	   genetic	   information.	  
These	   issues	   are	   weighted	   in	   court	   decisions	   and	   the	   greater	   good	   of	   health	  
improvements	   are	   usually	   considered.	   It	   seems	   that	   most	   publications	   addressing	  
bioethical	   issues	   are	   written	   by	   social	   scientists,	   however	   industry	   and	   corporations	  
control	  the	  economic	  world	  and	  they	  can	  easily	  affect	  people’s	  life.	  
In	  2013,	  the	  Food	  and	  Drug	  Administration	  barred	  the	  company	  23andMe	  from	  
selling	   a	   saliva	   collection	   kit	   and	   personal	   genomics	   service	   due	   to	   harms	   that	   the	  
panoramic	  health-­‐risk	  results	  were	  causing	  (Gutierrez,	  2013).	  The	  difference	  between	  a	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predisposition	  for	  a	  disease	  and	  actually	  having	  a	  disease	  was	  not	  clarified	  in	  the	  results	  
provided	  by	  the	  company,	  which	  caused	  severe	  damage	  to	  uninformed	  individuals	   like	  
suicides	  and	  depression.	  	  
Furthermore,	   23	   and	   Me,	   supported	   by	   Google,	   has	   a	   huge	   database	   of	   the	  
genetic	   information	  of	   its	   clients.	   In	   their	   terms,	   they	  clearly	   state	   that	   they	  are	  not	  a	  
health	  company.	  This	  implies	  that	  they	  are	  not	  included	  under	  the	  Genetic	  Information	  
Non-­‐discrimination	  Act	   (GINA)	  and	  Health	   Insurance	  Portability	  and	  Accountability	  Act	  
(HIPAA)	  laws	  once	  these	  laws	  are	  directly	  to	  health	  companies	  that	  deal	  with	  patients	  or	  
scientific	  research.	  In	  an	  era	  when	  surveillance	  could	  result	  in	  a	  chilling	  effect	  (Bentham,	  
1791),	   what	   are	   the	   damages	   that	   the	   information	   not	   only	   about	   behavior,	   but	   a	  
predisposition	  to	  certain	  behavior	  could	  cause?	  While	  scientists	  are	  constantly	   looking	  
for	  genetic	  factors	  of	  health,	  it	  is	  important	  to	  remember	  the	  choices	  that	  shape	  who	  we	  
are	  in	  spite	  of	  the	  genetic	  nature.	  	  
Decades	  after	  Bentham,	  Foucault	  referred	  to	  the	  Panopticon	  effect	  designed	  by	  
Jeremy	  Bentham	   in	  his	  book	  Discipline	  and	  Punishment,	   in	  which	   the	  power	   system	   is	  
based	  on	  a	  constant	  surveillance.	  The	  relation	  between	  individuals	  and	  their	  diseases	  or	  
death	  were	   concern	  of	   the	   individual	   and	  his	  or	  her	   family.	  When	   this	  become	  public	  
interest,	  we	  have	  the	  born	  of	  bioethics	  and	  biopower	  (Foucault,	  2010).	  In	  the	  case	  of	  23	  
and	  Me,	  the	  knowledge	  of	  individuals’	  information	  is	  in	  the	  company’s	  hand	  to	  be	  used	  
as	  they	  want.	  
Moreover,	  a	  clear	  ethical	  issue	  is	  the	  cost	  of	  millions	  of	  dollars	  in	  studies	  of	  rare	  
diseases	   while	   many	   people	   lack	   basic	   healthcare.	   Is	   it	   fair	   to	   use	   public	   money	   in	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studies	  that	  might	  lead	  to	  advances	  that	  benefit	  a	  small	  percent	  of	  the	  population	  rather	  
than	  profit	  disadvantaged	  people?	  The	  mercantilization	  of	  every	  single	  part	  of	  a	  society	  
discussed	  by	  Sandel	   (2010)	  might	  sharpen	  the	  social	   inequality.	  The	  price	  of	   life	  based	  
on	  whether	  someone	  can	  pay,	  not	  on	  a	  lack	  of	  solutions,	  regards	  the	  objectification	  of	  
human	  information	  and	  body.	  
It	  is	  also	  important	  how	  the	  idea	  of	  privacy	  is	  discussed	  in	  genetic	  information.	  If	  
people	  buy	  the	  argument	  that	  those	  who	  have	  nothing	  to	  hide	  should	  not	  worry,	  people	  
might	  become	  even	  more	  adherent	  to	  data	  collection	  and	  privacy	  invasion.	  This	  will	  lead	  
to	   increasing	   privacy	   invasion	   because	   customers	   allow	   those	   actions	   and	   companies	  
might	  have	  rights	  over	  the	  information	  generated.	  
	  The	  use	  of	  genetic	  information	  is	  surrounded	  by	  what	  could	  be	  useful	  and	  what	  
would	  not	  be	  ethical	  or	  fair.	  Obviously,	  as	  in	  intellectual	  property,	  it	  is	  important	  to	  have	  
a	  mechanism	   that	   encourages	   the	  efforts	  of	   corporations	   and	   laboratories	   to	  develop	  
innovations	   and	   knowledge	   through	   the	   financial	   protection	   of	   products.	   However,	  
biological	   samples	   in	   its	  natural	   form	   is	  not	  an	   innovation	  or	  creation.	   In	   this	  manner,	  
the	  patent	  system	  should	  be	  applied	  carefully	  when	  the	  product	  is	  a	  DNA	  sequence.	  The	  
patents	  should	  be	  given	  to	  form	  a	  mechanism	  that	  promotes	  innovations	  (U.S.	  Copyright	  
Office,	  2012)	  instead	  of	  increasing	  social	  inequality.	  Otherwise	  the	  social	  benefits	  will	  be	  
disregarded	  and	  the	  main	  focus	  will	  be	  big	  corporations	  profit.	  
	  	  In	   case	  of	  human	  genetic	   information,	   the	   issue	  goes	   to	  privacy	  and	  personal	  
rights.	  There	  are	  a	  lot	  of	  concerns	  related	  to	  how	  researchers	  conduct	  studies	  and	  deal	  
with	   genetic	   information.	   Some	   researchers	   had	   said	   that	   the	   new	   necessities	   of	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informed	   consent	   have	   decreased	   substantially	   the	   number	   of	   samples	   in	   studies	  
(Angus,	   2003)	   because	   the	   samples	   that	   could	   be	   used	   for	   different	   research	   now	  
require	   specific	   consent.	   In	   that	   manner,	   each	   experiment	   that	   collects	   data	   need	   a	  
consent	  specific	   to	   that	   research.	  Apparently,	   the	  necessity	  of	   regulation	   in	   the	  use	  of	  
genetic	   information	   is	   more	   related	   to	   the	   possible	   harms	   rather	   than	   violation	   of	  
individual	  genetic	  privacy.	  Consent	  ends	  up	  being	  such	  a	  powerful	  moral	   instrument	  in	  
creating	  political	  authority	  and	  the	  obligation	  to	  obey.	  
Sandel	   (2010)	   discussed	   what	   are	   the	   limits	   on	   government	   that	   even	   the	  
agreement	   of	   majority	   cannot	   override.	   According	   Locke	   (1980),	   in	   a	   society,	   a	  
democratically	  elected	  government	  has	  the	  right	  to	  tax	  people	  even	  without	  individual	  
consent.	   In	   health	   and	   biology	   researches,	   individual	   consent	   is	   strictly	   related	   to	   the	  
idea	  that	  we	  own	  ourselves.	  Nevertheless,	  in	  Locke’s	  point	  of	  view,	  what	  matters	  is	  that	  
the	  authority	  not	  be	  arbitrary.	  In	  this	  context,	  there	  are	  at	  least	  two	  ways	  that	  consent	  
can	   be	   not	   truly	   free:	   first,	   under	   pressure	   or	   coercion,	   and	   second	   if	   there	   is	   lack	   of	  
information.	   When	   researchers	   conduct	   their	   studies,	   several	   complications	   are	   not	  
known	   up	   front,	   making	   it	   difficult	   to	   state	   a	   clear	   informed	   consent	   and	   creating	   a	  
barrier	  to	  further	  studies	  with	  that	  information.	  	  
Genetic	   information	   is	   not	   fully	   understood	   by	   general	   public	   and	   neither	   by	  
lawmakers.	   Even	   specialists	   might	   not	   have	   knowledge	   of	   how	   to	   deal	   with	   genetic	  
information	  and	   consequences	  of	   all	   biotechnology	  advances.	  Genetic	   tests	   should	  be	  
required	  only	   for	  medical	   purposes	   and	   specialists	   should	   provide	   a	   full	   report	   of	   the	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results.	  However,	  how	  to	  deal	  with	  this	  information	  respecting	  individuals	  rights	  of	  self-­‐
ownership?	  
The	  Government	  usually	  encourages	  the	  nothing-­‐to-­‐hide	  argument	  due	  to	  their	  
own	  acts	  of	  privacy	  invasion	  (Solove,	  2011).	  However,	  a	  consistent	  policy	  about	  legal	  use	  
of	   genetic	   information	   is	   important	   to	  make	   people	   feel	   safe,	   for	   researchers	   to	   feel	  
protected	  and	  for	  private	  corporations	  not	  to	  overstep	  boundaries.	  Despite	  the	  efforts	  
to	   handle	   the	   negative	   aspects	   of	   Biotechnology	   and	   Bioinformatics,	   it	   is	   possible	   to	  
behold	  the	  great	  advances	  followed	  by	  a	  eugenic	  sociology.	  
In	   order	   to	   apply	   the	   theories	   analyzed	   here,	   this	   thesis	  will	   examine	   cases	   in	  
which	  ethical	  decisions	  are	  essential	  for	  the	  great	  development	  of	  sustainable	  research.	  
In	   a	   cross	   country	   analysis	   in	   respect	   with	   ethics,	   globalization	   makes	   essential	   the	  
discussion	  of	  the	  universality	  of	  ethics	  and	  comparisons	  might	  provide	  some	  insights	  to	  
the	  international	  scenario	  of	  public	  discussion.	  	  
The	  purpose	  of	  this	  research	  is	  based	  on	  Sociology	  of	  Science,	  a	  field	  that	  deals	  
with	   the	   social	   conditions	   and	   implications	   of	   scientific	   knowledge	   especially	   when	   it	  
leaves	  the	  theoretical	  area	  to	  be	  part	  of	  the	  social	  context.	  Treating	  science	  as	  an	  object	  
of	   social	   theory	   raises	   questions	   around	   the	   practice	   of	   science	   and	   the	   process	   of	  
building	  the	  truth.	  	  
Although	  science	  might	  be	  seen	  as	  universal	  since	  laws	  and	  phenomena	  are	  the	  
same	  worldwide,	  the	  science	  production	  may	  not.	  In	  order	  to	  explain	  why	  science	  is	  not	  
neutral	  and	  how	  the	  scientific	  knowledge	  is	  socially	  constructed,	  many	  sociologists	  have	  
been	  concentrating’	  their	  efforts	  on	  the	  institutionalization	  of	  science.	  Moreover,	  as	  we	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will	   see	   in	   the	  course	  of	   this	  paper,	  ethic	  norms	  not	  only	  vary	   throughout	  history,	  but	  
the	  discussion	  of	  right	  versus	  wrong	  reflects	  the	  social	  structure.	  	  
	   The	  search	  for	  a	  technological	  fix	  is	  increasing	  at	  the	  present	  time.	  Scientists	  and	  
populations	   tend	   to	   seek	   on	   science	   a	   fix	   for	   every	   social	   problem.	   Food	   shortage,	  
malnutrition,	  diseases,	   environmental	   issues	  and	  health	  problems	  are	  often	   targets	  of	  
new	  technologies	  with	   the	  aim	  to	  solve	   these	   issues.	  This	  might	  be	  natural	   in	  modern	  
societies	  as	  Thompson	  (1997)	  noticed	  arguing	  that	   industrial	  societies	  are	  organized	   in	  
ways	   that	   favors	   technology.	   However,	   technology	   fixes	   also	   may	   raise	   other	   social	  
problems.	  This	  means	  that	  technology	  can	  and	  should	  be	  used	  to	  solve	  social	  problems,	  
but	  these	  sorts	  of	  problems	  also	  require	  a	  deep	  discussion	  in	  the	  social	  aspect.	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2. BIOINFORMATICS	  AND	  BIOTECHNOLOGY	  	  
The	   advances	   in	   health	   care	   and	   science	   have	   been	   proving	   the	   amazing	  
possibilities	  of	  biotechnology	  and	  bioinformatics	  applications.	  The	  diversity	  of	   fields	   in	  
which	  biotechnology	  can	  be	  applied	  brought	  a	  need	  for	  a	  system	  classification	  based	  on	  
common	   features	   or	   on	   the	   final	   purpose.	   In	   this	  manner,	   biotechnology	   is	   currently	  
classified	  into	  five	  main	  groups	  identified	  by	  colors	  –	  green,	  red,	  white,	  grey	  and	  blue.	  	  
Green	   biotechnology	   comprises	   the	   biotechnology	   uses	   related	   to	   agriculture	  
applications.	   Research	   including	   new	   variations	   of	   plants	   specimens,	   crops,	   and	  
pesticides	  are	  examples	  of	  approaches	  and	  applications	  of	  the	  green	  biotechnology.	   In	  
this	   field,	   it	   is	   important	   to	   clear	   the	   difference	   between	   genetic	   modification	  
technology	   and	   transgenic.	   Many	   people	   usually	   refer	   to	   transgenic	   –	   the	   artificial	  
insertion	   of	   genes	   into	   different	   species	   -­‐	   as	   genetically	  modified	   organisms	   (GMOs).	  
However,	  GM	  technology	  does	  not	  have	  to	  actually	   involve	  direct	  manipulation,	   it	  can	  
be	  used	  to	  screen	  and	  identify	  plant	  diseases	  and	  make	  predictions.	  	  
Red	  biotechnology	   includes	  all	   those	  applications	  related	  to	  medical	   fields	  such	  
as	   the	   production	   of	   vaccines	   and	   drugs,	   therapies	   and	   genetic	   engineering.	   Also,	  
personalized	   medicine,	   a	   new	   and	   exciting	   application	   of	   red	   biotechnology,	   which	  
considers	   small	   genetic	   variations	   of	   the	   individuals	   to	   develop	   drugs	   and	   prescribe	  
medicine.	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White	   biotechnology	   is	   the	   industrial	   biotechnology,	   which	   means	   the	  
applications	   related	   to	   industrial	   processes	   such	   as	   the	   use	   of	  microorganisms	   in	   the	  
development	  of	  new	  materials	  for	  daily	  use.	  	  
Grey	  biotechnology	  is	  based	  on	  application	  directly	  related	  to	  the	  environment,	  
including	   biodiversity	   maintenance	   and	   nature	   contaminants.	   Biotechnology	   and	  
Bioinformatics	  are	  great	  tools	  to	  study	  ecosystems	  evolution,	  adaption,	  and	  organisms	  
able	  to	  balance	  the	  environment.	  	  
Blue	  biotechnology	  is	  focused	  on	  sea	  resources.	  This	  application	  is	  based	  on	  the	  
greatest	   biodiversity	   present	   in	   the	   oceans	   that	   can	   be	   studied.	   Although	   it	   is	   still	   an	  
object	  of	  study,	  blue	  technology	  can	  be	  found	  indirectly	  in	  other	  kinds	  of	  biotechnology	  
applications.	  	  
In	  this	  dissertation,	  we	  will	  focus	  the	  discussion	  on	  the	  two	  first	  fields:	  green	  and	  
red	   biotechnology.	   	   The	   application	   of	   new	   technologies	   directly	   on	   human	   health	   is	  
both	  promissory	  and	  controversial.	  It	  requires	  careful	  precautions	  due	  issues	  that	  might	  
arise,	   such	   as	   ethical	   research	   (informed	   consent,	   acquirement	   of	   the	   samples,	  
protocols),	  ethical	  use	  (embryonic	  research,	  genetic	  modification),	  and	  patents,	  privacy	  
(DNA	  databases).	  
The	   super	  population	  and	  environmental	   changes	  around	   the	  globe	  have	  been	  
challenging	   agriculture	   production.	   As	   a	   reflex,	   industries	   have	   been	   largely	   using	   the	  
green	   biotechnology	   to	   improve	   food	   production	   through	   the	   development	   of	   more	  
resistant	   seeds	   and	   the	   use	   of	   pesticides.	   The	   effects	   on	   human	   health	   and	  
environmental	   consequences	   are	   still	   controversial.	   While	   experiments	   with	   human	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genetic	  modification	   raise	   apprehension	   among	   the	   population,	   the	   industry	   saw	   the	  
technology	  raising	  profits	  in	  food	  production	  and	  pharmaceutical	  industry.	  	  
A	   study	   conducted	   by	   Eurobarometer	   and	   published	   in	   1999	   (Eurobarometer,	  
1999)	   demonstrated	   a	   high	   acceptance	   of	   red	   biotechnology	   among	   citizens	   and	  
skepticism	  towards	  green	  biotechnology.	  Nevertheless,	  in	  spite	  of	  a	  positive	  reaction	  in	  
using	  biotechnology	  and	  bioinformatics	  knowledge	  to	  study	  genetic	  conditions	  and	  early	  
detection	  of	  hereditary	  diseases,	  other	  applications	  of	  red	  biotechnology	  such	  as	  cloning	  
and	  genetic	  modification	  on	  embryos	  raise	  ethical	  dilemmas	  and	  are	  morally	  rejected	  by	  
population.	   Eurobarometer	   is	   part	   of	   the	   European	   Commission	   and	   conducts	  
systematic	   surveys	  on	  public	  opinion	  of	  European	  citizens.	   Thus,	  monitoring	  evolution	  
and	  changes	  on	  public	  perceptions.	  	  
The	  report	  issued	  in	  2005	  by	  the	  very	  same	  institution	  reported	  that	  Europeans	  
are	   more	   informed	   and	   optimistic	   with	   regard	   to	   biotechnology.	   However,	   the	  
perception	  of	  applications	  did	  not	  change:	  genetically	  modified	  food	  is	  still	  considered	  a	  
risk	   to	   society.	   The	   public	   opinion	   seems	   consistent	   with	   the	   European	   efforts	   on	  
nanotechnology,	  pharmacogenomics	  and	  genetic	  diseases	  research	  (Allansdottir,	  2007).	  	  
On	  the	  other	  hand,	  the	  United	  States	  present	  an	  opposite	  public	  opinion.	  North	  
Americans	   are	   more	   likely	   to	   support	   GM	   food	   while	   efforts	   on	   nanotechnology	   are	  
reserved	  for	  a	   few	   laboratories.	  The	  striking	  difference	  might	  be	  a	  reflection	  on	  public	  
policies	  and	  different	  cultures.	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3.	  ACADEMY	  
3.1.	  The	  educational	  system	  
Currently,	  science	  comprises	  a	  range	  of	  several	  disciplines	  of	  knowledge	  studied	  
by	   different	   specialists.	   However,	   in	   ancient	   Greece	   science	   was	   contemplative	   and	  
scientists	   seek	   to	   understand	   all	   forms	   of	   knowledge.	   The	   theoretical	   element	   was	  
predominant,	   which	   means	   that	   scientists	   used	   to	   pursue	   knowledge	   by	   pure	  
knowledge.	  This	  only	  had	  value	  if	  it	  was	  shared,	  thus,	  public.	  	  	  
The	  privatization	  of	   knowledge	   is	   somewhat	  newer	  due	   to	   cultural	   changes.	   In	  
18th	  century,	  there	  was	  a	   loss	  of	  the	  transcendent	   idea	  of	  divine	  and	  science	  starts	  to	  
seek	  criteria	  to	  its	  own	  substantiation.	  	  	  
The	   European	   university’s	   system	  –	   the	   precursor	   of	   current	   traditional	   higher	  
education	   -­‐	   origins	   back	   to	  monastic	   schools	   in	  Medieval	   Age,	  when	  monks	   and	  nuns	  
taught	  classes.	  Since	  then,	  universities	  models	  have	  been	  through	  several	  modifications	  
due	   to	   social	   economic	   and	   cultural	   factors.	   The	   institution	   received	   the	   influence	   of	  
capitalism	  and	  human	  arts	  during	  Renaissance	  period.	  Also,	  the	  scientific	  discoveries	  as	  
of	  17	  century	  started	  to	  institutionalize	  science,	  gradually	  changing	  to	  new	  models.	  	  	  
The	   ideas	   that	   underlie	   the	   university	   educational	   system	   (higher	   education)	  
used	  to	  be	  different	  across	  the	  countries.	  The	  traditional	  French	  model	  is	  liberal	  –	  in	  the	  
classical	   sense,	   which	   prioritizes	   liberty	   -­‐	   and	   humanist,	   promoting	   the	   idea	   of	  
knowledge	   for	   knowledge	   and	   predominance	   of	   human	   sciences.	   This	   model	   derives	  
from	  the	  ancient	  Greek	   ideal.	  Plato’s	   theory	  of	   ideas	  considered	   the	   theoretical	  world	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more	  important	  objective	  of	  study	  in	  detriment	  of	  natural	  sciences.	  At	  recent	  times,	  it	  is	  
increasing	  the	  sense	  of	  University	  as	  an	  institution	  to	  form	  highly	  specialized	  workers.	  	  
	  
3.2.	  Education	  in	  the	  social	  structure	  
The	   transfer	   of	   knowledge	   from	   universities	   to	   the	   industry	   used	   to	   happen	  
through	   the	   employment	   of	   graduate	   students	   and	   academic	   publications.	   In	   the	   late	  
70s,	  however,	  this	  knowledge	  expanded	  the	  transfer	  mechanisms:	  patent	  offices	  within	  
universities,	  industry	  sponsorships,	  school	  programs	  focused	  on	  markets	  and	  support	  to	  
develop	  Research	  and	  Development	   sectors.	   The	   race	   for	  new	   technological	   advances	  
leads	  companies	  to	  see	  the	  high	  quality	  of	  academic	  production	  as	  essential	  to	  growth.	  
In	   this	   way,	   the	   financial	   supporter	   of	   industry	   to	   private	   universities	   helps	   the	  
development	  of	  engineers	  and	  scientists.	  
In	  Brazil,	  most	  of	  the	  research	  centers	  are	  inside	  universities,	  specially	  the	  public	  
institutions.	   In	   this	  way,	   the	  main	   source	   of	   the	   ancient	  Greek	   ideal	   of	   knowledge	   by	  
pure	  knowledge	   is	   the	  public	  entities	   that	  provide	  support	   to	   research	  and	  education.	  
However,	   this	   model	   has	   been	   gradually	   changing	   in	   two	   ways:	   private	   financing	   of	  
research	   and	   public	   policy	   focused	   on	   the	   development	   of	   applied	   science	   and	  
technologies.	  
	  Mechanisms	  of	  knowledge	  containment	  are	  common	  practices	  since	  the	  begin	  
of	   institutionalization	   of	   science,	   mainly	   aiming	   profits.	   Knowledge	   is	   power.	   A	   few	  
decades	  ago,	  information	  was	  essential	  to	  companies;	  it	  was	  determinant	  to	  successful	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and	  outstanding	  corporation.	  Thus,	  capitalized	  world	   invested	   in	  mechanism	  to	  gather	  
information.	   Currently,	   the	   vast	   amount	   of	   information	   raised	   the	   need	   for	   ways	   to	  
translate	   raw	   data	   into	   useful	   knowledge.	   Bioinformatics	   is	   an	   illustration	   of	   this	  
process;	   the	   great	   volume	   of	   data	   collected	   since	   Human	   Genome	   Project	   made	  
imperative	   the	   emergence	   of	   a	   community	   capable	   of	   translating	   genetic	   data	   into	  
information	  that	  could	  be	  applied	  to	  medicine,	  agriculture,	  and	  environment.	  	  
By	   nature,	   the	   higher	   education	   is	   intellectually	   elitist.	   In	   Brazil,	   it	   was	   not	  
different.	   However,	   unlike	   first	   Europeans	   universities	   that	   had	   focused	   on	   human	  
sciences,	  the	  first	  universities	  in	  Brazil	  were	  isolated	  and	  aimed	  at	  practical	  professions.	  
This	   changed	   when	   the	   University	   of	   Sao	   Paulo,	   the	   major	   Brazilian	   university	   until	  
today,	  created	  the	  College	  of	  Philosophy,	  Science	  and	  Letters.	  This	  institution	  would	  be	  
the	  basis	  of	  all	  the	  human	  knowledge	  and	  the	  purpose	  was	  based	  on	  teaching,	  research,	  
and	  extension.	  	  
There	  was	  an	  explosion	  of	  enrollments	   in	  public	   institutions	  during	  the	  70s	  due	  
to	  urban	  concentration	  and	  requirements	  of	  better	  education.	  The	  government	  was	  not	  
able	   to	   keep	   up	   with	   the	   demand	   for	   vacancies	   and	   allowed	   the	   creation	   of	   several	  
institutions	  without	  appropriate	  planning.	  	  
Presently,	   the	   government	   invests	   nearly	   10%	   of	   Gross	   Domestic	   Product	   in	  
education.	   Unfortunately,	   it	   is	   estimated	   that	   most	   part	   of	   this	   investment	   goes	   to	  
higher	   education	   rather	   than	   primary	   school.	   Therefore,	   most	   students	   who	   rely	   on	  
public	  primary	  education	  usually	  are	  unable	  to	  reach	  the	  higher	  education.	  Although	  this	  
scenario	  has	  been	  changing	  due	  to	  government	  plans,	   the	  State	  recognizes	  the	   lack	  of	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technological	   institutions,	   and	   only	   technology	   and	   non-­‐humanities	   sciences	   students	  
are	  financially	  encouraged	  to	  pursue	  education	  abroad.	  This	  politics	  is	  mainly	  to	  attend	  
industry	  needs	  of	  specialized	  labor.	  	  	  
There	  is	  an	  ongoing	  development	  of	  business	  mentality	  inside	  public	  universities	  
that	  led	  to	  the	  creation	  of	  junior	  enterprises,	  accelerators	  and	  approach	  of	  corporations.	  
However,	   University	   of	   Sao	   Paulo	   is	   still	   known	   to	   graduate	   not	   only	   labor	   but	   also	  
scientists	  and	  academic	  researchers.	  
In	   US,	   universities	   have	   a	   strong	   private	   investment	   and	   even	   though	   student	  
loans	   are	   exceedingly	   high,	   primary	   students	   receive	   a	   great	   part	   of	   the	   education	  
investments.	   Although	   scientific	   production	   also	   occurs	   inside	   American	   universities,	  
government	  funds	  to	  science	  are	  mainly	  directed	  to	  national	  institutions.	  
In	   general,	   the	   United	   States	   has	   the	  most	   expensive	   higher	   education	   in	   the	  
world	  and	  a	  structure	  that	  reflects	  the	  high	  price	  and	  attracts	  scientists	  from	  all	  over	  the	  
world.	  Even	  though	  Brazil,	  China	  and	  Europe	  have	  private	  education	  and	  possible	  fees,	  
the	   public	   universities	   are	   strong.	   This	   enable	   the	   financial	   access	   to	   education,	   but	  
because	  they	  excellence,	  they	  use	  to	  concentrate	  high	  income	  students.	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3. INDUSTRY	  
According	  to	  Grand	  View	  Research,	  the	  Bioinformatics	  market	  was	  valued	  at	  USD	  
3.51	   billion	   by	   2013	   and	   is	   foreseen	   to	   reach	   USD	   13.3	   billion	   by	   2020.	   The	   main	  
responsible	  for	  this	  value	  are	  medical	  applications	  carried	  by	  drug	  design.	  
Although	   some	   studies	   suggest	   a	   similar	   pattern	   of	   biotechnology	   companies	  
worldwide	  (Walsh,	  1995),	   the	  entrepreneurial	  culture	  of	   the	  United	  States	  and	  private	  
capital	  provide	  an	  environment	   that	  encourages	   the	  emergence	  of	  new	  biotechnology	  
companies.	  Therefore,	  while	  other	  countries’	  biotechnology	  development	  occurs	  inside	  
the	   academy	   and	   public	   laboratories	   and	   big	   corporations,	   United	   States	   encourages	  
entrepreneurial	  ventures	  of	  biotechnology	  development.	  	  
An	   analysis	   of	   2457	   alliances	   between	   147	   biotechnology	   companies	   and	  
universities	  demonstrated	   that	   those	   companies	  which	  are	   linked	   to	  higher	  education	  
have	   lower	   expenses	   with	   research	   and	   development.	   The	   paper	   studied	   different	  
hypotheses	   including	   new	   products,	   the	   number	   of	   patents	   and	   technology-­‐based	  
alliances	  attraction.	  The	  only	  significant	  difference	  was	  the	  expense	  with	  research	  since	  
there	  are	  several	  variables	   that	  affect	   the	  outcomes	  (George,	  Zahra	  and	  Wood,	  1998).	  
However,	   the	   study	   only	   considered	   alliances	   and	   did	   not	   consider	   the	   reliance	   of	  
biotechnology	  companies	  on	  public	  science.	  	  
While	  red	  biotechnology	  is	  easily	  globally	  accepted	  when	  improving	  technologies	  
to	  detect	   diseases,	   assessing	  health	   knowledge	  and	  promoting	  mechanisms	  of	   human	  
biology	  studies,	   industries	   found	   in	  green	  biotechnology	  a	   far	  more	  profitable	  market.	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Although	   red	   biotechnology	   and	   bioinformatics	   are	   promoting	   great	   improvements	   in	  
drug	   design,	   it	   is	   still	   essentially	   a	   research	   field.	   Nevertheless,	   applications	   of	  
biotechnology	   and	   bioinformatics	   in	   the	   agriculture	   have	   been	   a	   market	   with	   a	   fast	  
return	  and	  immediately	  higher	  profitable.	  
Seralini	   et	   al.	   (2012)	   suggested	   a	   large	   tumor	   growth	   in	   rats	   exposed	   to	  
Roundup-­‐tolerant	   NK603	   genetically	   modified	   (GM)	   maize.	   The	   study	   raised	   an	   old	  
debate	  on	  food	  safety	  regarding	  GM	  food,	  herbicides,	  and	  pesticides.	  Even	  though	  the	  
study	   was	   retracted	   after	   receiving	   several	   letters	   and	   critics	   regarding	   its	   scientific	  
process,	   many	   countries	   still	   have	   specific	   laws	   regarding	   the	   production	   and	  
commercialization	  of	  GM	  food.	  
Journal	  editors	  possess	  great	  power	   in	   the	  publicities	  of	   scientific	   research	  and	  
this	  is	  one	  more	  way	  in	  which	  science	  is	  not	  self-­‐contained.	  One	  example	  is	  the	  positions	  
inside	  scientific	  magazines	  occupied	  by	  former	  Biotech	  employees	  and	  might	   influence	  
the	  publications.	  	  
Crops	  might	  be	   the	  new	  point	   of	   controversy	   in	   the	  public	   opinion.	  While	   it	   is	  
popular	   in	   North	   America,	   many	   European	   countries	   are	   still	   fearful	   of	   the	   possible	  
consequences	  of	  health	   issues.	  Although	  humans	  have	  been	  artificially	   selecting	  seeds	  
and	  fruits	  over	  the	  years	  to	  produce	  better	  food	  for	  consumption,	  current	  mechanism	  of	  
production	  is	  raising	  hostility	  because	  of	  the	  perception	  of	  risk	  associated	  with	  the	  lack	  
of	  trust	  in	  institutions	  involved	  and	  in	  the	  regulatory	  process.	  
The	   figure	   below	   (Figure	   1)	   demonstrates	   the	   largest	   producers	   of	   genetically	  
modified	  crops	  in	  the	  world.	  The	  United	  States	  is	  the	  biggest	  genetically	  modified	  crop	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producer	  followed	  by	  Brazil.	  China	  occupies	  the	  fifth	  place	  and	  no	  European	  country	  is	  
present	  due	  to	  laws	  and	  public	  reception	  of	  GMCs.	  	  
	  
	  
Figure	  1:	  Largest	  global	  producers	  of	  genetically	  modified	  crops.	  (International	  Service	  for	  the	  Acquisition	  
of	  Agri-­‐Biotech	  Applications,	  2014)	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The	   increase	  of	  world	  population	  and	  necessity	  of	   large	  production	  of	   food	  are	  
the	   main	   arguments	   for	   the	   development	   of	   new	   GMOs	   in	   agriculture	   and	   use	   of	  
pesticides.	  However,	  only	  part	  of	  world’s	  seeds	  production	  aims	  people’s	  consumption;	  
the	   most	   part	   is	   used	   in	   livestock	   feeding	   production	   to	   support	   the	   increase	  
consumption	  of	  meat	  or	  in	  the	  biofuel	  industry	  (Altieri	  &	  Rosset,	  2002).	  	  
It	   is	   important	   to	   notice	   that	   regulations	   are	   not	   only	   based	   on	   trueness	   of	  
scientific	  research.	  Studies	  that	  lack	  scientific	  basis	  or	  have	  issues	  in	  scientific	  processes	  
such	   as	   irreproducibility,	   statistic	   insignificance,	   low	  number	   of	   samples	   or	   biases	   still	  
might	  catch	  public	  attention.	  Consequently,	  lawmakers	  are	  under	  public	  pressure	  when	  
considering	  science	  to	  drive	  regulations.	  That	  being	  said,	  controversial	   issues	  might	  be	  
banned	  often	  not	  because	  scientific	  research	  that	  proved	  their	  harm,	  but	  because	  a	  lack	  
evidence	  of	  safety.	  	  
Moreover,	   it	   is	  worthy	  of	  attention	   the	  selectivity	   regulations	   such	  as	   the	  anti-­‐
lobbying	  clause	  inserted	  into	  British	  agreements	  that	  determine:	  
“	   The	   following	   costs	   are	   not	   Eligible	   Expenditure:	  
Payments	   that	   support	   activity	   intended	   to	   influence	   or	  
attempt	   to	   influence	   Parliament,	   government	   or	   political	  
parties,	   or	   attempting	   to	   influence	   the	   awarding	   or	  
renewal	  of	  contracts	  and	  grants,	  or	  attempting	  to	  influence	  
legislative	  or	  regulatory	  action.”	  
	  
The	  new	  clause	  makes	  sure	  that	  taxpayers’	  funds	  are	  spent	  on	  research	  that	  aims	  
improvements	   of	   the	   population	   and	   not	   used	   to	   influence	   parliament	   decisions.	  
However,	  the	  decision	  does	  not	  affect	  private	  organizations	  that	  can	  use	  private	  funds	  
to	   own	   campaigns.	   Although	   the	   object	   of	   the	   law	   seems	   fair,	   the	   decision	   might	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unbalance	   public	   decisions.	   An	   analysis	   of	   nearly	   7000	   cases	   of	   studies	   of	   154	  
universities	   submitted	   by	   King’s	   College	   London	   (2014)	   suggests	   that	   “informing	  
government	   policymakers”	  was	   the	  most	   common	   influence	   of	   research.	   Also,	   Russel	  
Group	  (Russel	  Group	  Papers,	  2010)	  demonstrated	  that	  55%	  of	  the	  cases	  had	  an	  impact	  
on	  public	  policy.	  
Early	   2016,	   a	   state-­‐owned	   Chinese	   company	   announced	   the	   purchase	   of	  
Syngenta,	   a	   Swiss	   agriculture	   company	   and	   one	   of	   the	   leaders	   in	   the	   use	   of	  
biotechnology	   to	   agriculture	   development.	   China	   is	   the	  most	   populous	   country	   in	   the	  
world	  and	  the	  decision	  of	  this	  emergent	  country	  affects	  the	  economy	  all	  over	  the	  world.	  
The	  socialist	  one-­‐party	  government	  and	  the	  need	  for	  efficient	  ways	  to	  feed	  the	  nation	  
might	  explain	  the	  billionaire	  transaction.	  	  The	  country	  is	  rapidly	  developing	  scientific	  and	  
technologic	  areas	  at	  the	  cost	  of	  population	  quality	  of	  life.	  
There	  were	  several	  economic	  rearrangements	  after	  the	  death	  of	  Mao	  Tse-­‐Tung,	  
including	   the	  opening	   of	   the	  Chinese	  market	   to	   foreign	   industries.	   As	   a	   consequence,	  
China	  experienced	  a	  fast	  economic	  growth	  and	  invested	  in	  other	  countries.	  However,	  to	  
attract	   industries,	   the	   Chinese	   government	   offered	   tax	   breaks	   and	   loose	   regulations	  
with	  respect	  to	  labor	  rights	  and	  environmental	  care.	  	  
The	  high	  levels	  of	  pollution	  and	  other	  issues	  that	  follow	  the	  development	  of	  the	  
country	  reveal	  that	  China	  policy	  pursues	  economic	  and	  scientific	  developments	  in	  ways	  
that	   raise	   ethical	   questions	   in	  many	   other	   nations	   of	   the	  world.	  While	   economic	   and	  
cultural	   controls	   are	   significantly	   loose,	   the	   Chinese	   government	   is	   tougher	   in	   what	  
concerns	   political	   freedom.	   Also,	   the	   government	   still	   plays	   a	   great	   role	   in	   providing	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regulations	   in	   accord	   with	   the	   country’s	   best	   interests,	   encouraging	   scientific	   and	  
technological	  advances	  and	  disregarding	  many	  ethical	  issues.	  	  
The	  Confucianism	  and	  Taoism	  conferred	  a	  collective	   feature	   to	  Chinese	  culture	  
instead	  of	  the	  individual	  rights	  exalted	  in	  the	  occidental	  world.	  This	  justifies	  policies	  that	  
are	   peculiar	   for	   us	   like	   the	   no	   longer	   valid	   one	   child	   policy.	   A	   recent	   change	   in	   the	  
Chinese	  one-­‐child-­‐policy	  has	  become	  effective	  2016	  and	  allows	  two	  children.	  The	  policy	  
begun	   in	   1980	   with	   the	   aim	   to	   slow	   down	   the	   population	   growth	   caused	   large	  
demographic	   imbalance.	   For	   years,	   women	   and	   disabilities	   babies	   were	   left	   at	  
orphanages	  and	  with	  science	  advances,	  biotechnology	  companies	  were	  encouraged	  to	  
develop	  a	  mechanism	  to	  create	  better	  babies.	  	  
Pharmaceutical	   industries	   are	   essential	   in	   the	   search	   for	   new	   treatments	   and	  
vaccines.	   Nevertheless,	   in	   spite	   of	   the	   values	   and	   ethics	   that	   they	   preach,	   the	   reality	  
might	  be	  different.	  PhRMA,	  the	  Pharmaceutical	  Research	  and	  Manufacturers	  of	  America	  
represents	   the	   leading	   biopharmaceuticals	   industries	   of	   United	   States.	   In	   its	   site,	   the	  
group	   promotes	   their	   work	   with	   arguments	   of	   an	   industry	   focused	   on	   developing	  
healthcare,	  saving	  lives	  and	  improving	  the	  quality	  of	  life.	  	  
	   Actually	   statistics	   have	   been	   alerting	   to	   the	   licit	   drugs	   abuse	   in	   United	   States	  
(Compton	  and	  Volkov,	  2006;	  US	  Department	  of	  Health	  and	  Human	  Services,	  2015)	  that	  
is	  not	  consistent	  with	  the	  quality	  of	  life.	  This	  suggests	  that	  the	  increasingly	  consumption	  
of	  medicines	   is	   not	   improving	   population’s	   health	   and	   quality	   of	   life.	   Even	  more,	   the	  
graph	  below	  (Figure	  2)	  demonstrates	  that	  U.S.	  has	  the	  higher	  price	  of	  drugs	  compared	  
to	  other	  countries.	  Among	  other	  factors,	  this	  is	  a	  reflection	  of	  the	  fragmentation	  of	  the	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country.	   In	   contrast,	   countries	   in	  which	   government	   is	   the	  main	   buyer	   have	   a	   bigger	  
negotiation	  power.	  	  
	  
Figure	   2:	  WSJ	   analysis	   of	   data	   from	   the	   Centers	   for	  Medicare	   and	  Medicaid	   Services.	   (The	  Wall	   Street	  
Journal,	  2015)	  
	  
	   PhRMA	   is	  also	   involved	   in	  a	  modern	  ethical	  debate.	  The	  group	   sued	   the	  South	  
African	  government	  that	  enacted	  legislation	  focused	  on	  reducing	  the	  price	  of	  medicine	  
(Sidley,	  2001).	  AIDS	  is	  one	  of	  the	  biggest	  problems	  in	  South	  Africa	  and	  it	  was	  estimated	  
that	  there	  were	  200,000	  HIV-­‐related	  deaths	  in	  2013	  (UNAIDS,	  2014).	  In	  order	  to	  stop	  the	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thousands	  of	  deaths	  due	   to	   the	   lack	  of	   access	   to	   treatments,	   the	  government	  project	  
was	  to	  break	  the	  patent	  of	  HIV	  cocktails	  in	  a	  partnership	  with	  Brazil	  and	  India	  to	  provide	  
treatment	  for	  the	  population.	  Even	  though	  PhRMA	  marketing	  demonstrates	  the	  number	  
of	   lives	   improved	  with	  HIV	  drugs	   in	   their	  website,	   the	   group	  was	   strongly	   against	   the	  
break	  of	  the	  patent	  that	  would	  allow	  African	  governments	  to	  provide	  low	  cost	  drugs	  to	  
those	  in	  need.	  	  
It	   is	   possible	   to	   understand	   that	   financial	   and	   time	   costs	   of	   drug	  development	  
grants	   rights	   to	   exploit	   the	   medicine.	   However,	   the	   continuous	   increase	   in	  
pharmaceuticals	  profits	  (Figure	  3,	  4	  and	  5)	  and	  the	  number	  of	  deaths	  due	  to	  the	  lack	  of	  
drug	  access	  suggest	  the	  extension	  in	  which	  the	  vision	  of	  the	  corporations	  targets	  money	  
and	  not	  lives	  improves.	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Figure	  3	  :	  Most	  Profitable	  Industries	  in	  2015	  according	  Forbes.	  The	  Health	  Technology	  that	  leads	  the	  graph	  
is	  mainly	  driven	  by	  Pharmaceutical	  companies	  (Chen,	  2015).	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Figure	  4:	  Pharmaceutical	  industry	  leads	  the	  sales	  and	  Net	  Margin	  of	  Health	  care	  in	  U.S.	  (Chen,	  2015)	  
	  
	  
Take	   Amgen	   as	   an	   example:	   The	   company	   is	   one	   of	   the	   biggest	  
pharmaceutical	   corporations	   in	   the	   world.	   In	   its	   website,	   they	   share	   their	  
mission,	   vision,	   values	   and	   all	   the	   ethical	   codes	   that	   supposedly	   guide	   the	  
company.	   	   However,	   the	   company	   was	   found	   guilty	   for	   promoting	   a	   drug	   for	  
unapproved	  indications.	  Although	  the	  company	  settled	  allegations	  of	  giving	  gifts	  
to	   physicians	   in	   order	   to	   increase	   the	   drug	   sales,	   the	   ethical	   guideline	   of	   the	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company	   in	   their	   website	   changed	   to	   reflect	   the	   information	   that	   gifts	   to	  
physicians	  are	  unethical.	  
	  
Figure	  5:	  Comparison	  of	  the	  price	  index	  of	  brand	  drugs,	  generics	  and	  consumer	  price	  index	  (Express	  Script	  
Lab,	  2015)	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4. GOVERNMENT	  
Although	   laws	   and	   regulations	   in	   most	   countries	   seek	   to	   reach	   equality	   and	  
social	   justice,	   not	   every	   regulation	   is	   ethical.	   Actually,	   while	   ethics	   aims	   to	   provide	  
guidelines	  with	  respect	  to	  the	  morality,	  ethics	  might	  be	  also	  considered	  as	  a	  barrier	  to	  
scientific	   development.	   Nevertheless,	   the	   history	   tells	   us	   that	   scientific	   development	  
without	  ethics	  lacks	  humanity	  and	  leads	  to	  disrespect	  to	  life.	  
Since	   government	   encourages	   innovation	   to	   attend	   public	   needs,	   the	   patents	  
granted	  may	  also	  provide	  a	  lead	  on	  what	  are	  the	  priorities	  in	  each	  nation.	  Patents	  over	  
biotechnology	   innovation	   have	   been	   increasing	   in	   the	   last	   years.	   The	   graph	   below	  
demonstrates	   that	   in	   spite	   of	   United	   States	   and	   Europe	   having	   begun	   the	   race	   on	  
biotechnology	   development,	   China	   is	   aggressively	   investing	   on	   the	   field	   and	   is	   rapidly	  
growing	   the	   number	   of	   patents	  which	   lead	   to	   the	   top	   biotechnology	   patents	   granted	  
(Figure	  6).	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Figure	  6:	  Total	  of	  patent	  with	  a	  biotechnology	  innovation	  in	  the	  last	  14	  years.	  Comparison	  between	  Brazil,	  
China,	  European	  Patent	  Office	  and	  United	  States.	  (World	  Intellectual	  Property	  Organization,	  2016)	  
	  
Great	   inventors	   in	   the	   past	   were	   only	   a	   few	   steps	   ahead	   of	   competitors.	   This	  
phenomenon	   called	   parallel	   innovation	   is	   an	   argument	   for	   those	   who	   defend	   that	  
government	   spends	   too	  much	   public	  money	   on	   basic	   science	   and	   it	   should	   be	   left	   to	  
companies.	   However,	   a	   study	   that	   analyzed	   the	   reliance	   of	   private	   corporations	   on	  
public	   research	   found	   that	   publications	   conducted	   by	   public	   institution	   are	   the	  main	  
source	   of	   industry	   development	   (McMillan,	   Narin	   and	   Deeds,	   2000).	   The	   main	  
institution	  in	  number	  of	  published	  papers,	  the	  National	  Institute	  of	  Health	  also	  includes	  
one	  of	  the	  main	  centers	  of	  bioethics.	  A	  multidisciplinary	  group	  that	  provides	  consultant	  
services,	   courses	   and	   lectures	   forms	   the	   department.	   It	   is	   possible	   to	   find	   several	  
guidelines	  regarding	  human	  samples,	  data	  privacy,	  research	  and	  other.	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Figure	  7:	  Number	  of	  citations	  according	  to	  the	  institution	  type.	  (McMilan,	  Narin	  and	  Deeds,	  2000)	  
	  
Another	  institution	  that	  relies	  on	  ethics	  to	  provide	  services	  is	  the	  Food	  and	  Drug	  
Administration	   (FDA).	  However,	   instead	  of	   an	   institution	  of	   research,	   FDA	   is	   a	   federal	  
agency	   responsible	   for	   the	   regulation	   of	   food,	   drugs,	   medical	   devices	   and	   other	  
biological	  substances.	  	  
Both	  institutions	  provide	  ethical	  parameters	  to	  guide	  research,	  development	  and	  
commercialization	  of	  products.	  In	  general,	  they	  promote	  the	  protection	  of	  the	  privacy	  of	  
patients;	   GM	   food	   safety	   proved	   by	   scientific	   research;	   ban	   on	   genetic	   modification	  
research	  on	  embryos	  and	  series	  of	  requirements	  for	  biological	  research.	  	  	  
Nevertheless,	  it	  is	  important	  to	  address	  the	  ethical	  issues	  within	  the	  institutions.	  
The	  NIH	  revised	  its	  conflict	  of	  interest	  policies	  in	  2005	  so	  researchers	  of	  the	  institution	  
no	   longer	   can	  hold	   stock	  of	   pharmaceuticals	   and	  biotechnology	   companies	   or	   consult	  
with	  these	  companies	  for	  pay.	  Personal	  interests	  might	  influence	  not	  only	  the	  credibility	  
of	  an	  institution	  but	  also	  the	  public	  policies	  of	  a	  country.	  In	  this	  manner,	  it	  is	  necessary	  
to	  avoid	  possible	  conflicts	  that	  affect	  population	  through	  actions	  like	  forbidden	  private	  
payments	  to	  researchers	  and	  full-­‐time	  employees.	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Although	   in	   Europe,	   there	   is	   no	   specific	   regulation	   of	   European	   Union.	   The	  
European	   Society	   of	   Human	   Genetics	   provides	   requirements	   and	   consent	   specific	   for	  
genetic	  research.	  According	  to	  the	  website,	  samples	  stored	  anonymously	  can	  be	  used	  to	  
purposes	  other	   than	   the	  original	   end.	   In	  another	  document,	  Wertz,	   Fletcher	  and	  Berg	  
(2003)	   also	   suggest	   that	   anonymous	   samples	   are	   not	   under	   new	   possible	   rules	   of	  
informed	  consent.	  	  
China’s	  regulation	  with	  respect	  to	  genetic	  research	  is	  relatively	  new.	  After	  the	  
end	   of	   Cultural	   Revolution	   and	   the	   death	   of	  Mao	   Tse-­‐Tung,	   the	   new	   Chinese	   leaders	  
started	  to	  change	  the	  economy.	  In	  this	  way,	  despite	  its	  community	  government,	  China	  
currently	  has	  a	  mixed	  economy.	  The	  concerns	  with	  foreign	  research	  using	  genetic	  data	  
of	  Chinese	  population	  without	   legal	  approval	  brought	  new	   laws	   to	  address	   the	   issues.	  
Only	   in	   1998,	   Chinese	   regulation	   started	   to	   require	   informed	   consent	   of	   those	   who	  
provided	   samples.	   The	   document	   also	   determines	   that	   profits	   of	   patents	   from	   any	  
possible	   valuable	   genetic	   information	   arising	   from	   collaboration	   between	   Chinese	  
research	  institution	  and	  foreign	  organization	  should	  be	  shared	  (Dickson,	  1998).	  	  	  
The	   federal	   institution	   in	   Brazil	   CTNBio	   is	   responsible	   for	   providing	   the	   legal	  
aspects	  of	  genetic	  research,	  transgenic,	  and	  stem	  cells	  research.	  Brazil	  is	  often	  adapting	  
the	  Biosafety	  Law	  of	  1995	  considering	  the	  global	  scenario.	  Regarding	  the	  use	  of	  genetic	  
data,	  the	  laws	  tend	  to	  follow	  the	  same	  basis	  worldwide.	  However,	  the	  public	  reception	  
and	   consequences	  are	  different.	   European	   countries	   tend	   to	  be	  more	   concerned	  with	  
privacy.	  United	  States	  corporations	  used	  to	  find	   loopholes	   in	  research	  requirements	   in	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third	  world	   countries	   such	  as	  China.	  Meanwhile,	  Brazil	   has	   a	   vague	   law	   that	  does	  not	  




Figure	  8:	  Labeling	  of	  GM	  foods	  requirements	  (Center	  for	  Food	  Safety,	  2016).	  
	  
	  
Figure	  8	   suggests	   the	  different	  approaches	  of	  government	   regarding	  GM	  foods	  
labels.	  Although	  the	  current	   law	   in	  Brazil	   requires	  the	   label	  of	  GM	  food	   in	  products	  to	  
inform	  the	  customers,	  the	  ruralist	  caucus	  is	  trying	  to	  pass	  a	  law	  that	  changes	  the	  current	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Biosafety	  Law	  and	  the	  Consumer	  Law	  regulation	  in	  which	  customers	  have	  the	  right	  to	  be	  
well	  informed	  of	  what	  they	  eat.	  	  
	  
	  
Figure	  9:	  Investment	  made	  by	  companies	  in	  the	  campaign	  against	  labels	  on	  transgenic	  (Baker,	  2012).	  
The	   label	   discussion	   has	  moved	  millions	   of	   dollars	   in	   the	   United	   States,	   more	  
specifically	   in	   California,	   where	   there	   was	   a	   discussion	   over	   the	   requirement	   of	   the	  
identification	  of	   transgenic.	  According	   to	  an	  article	  published	   in	  Nature	   (Baker,	   2012),	  
Agribusiness	  companies	  have	  contributed	  $25	  millions	  of	  dollars	  to	  avoid	  the	  GM	  food	  
labeling	  (Figure	  9).	  The	  total	  donation	  to	  support	  the	  opposition	  to	  the	  law	  according	  to	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the	  Voter’s	   Edge	  was	   $46	  millions	   of	   dollars.	   Although	   a	   national	   survey	   by	   Thomson	  
Reuters	  in	  2010	  indicated	  that	  93%	  of	  the	  respondents	  support	  the	  labeling,	  the	  law	  was	  
rejected	  with	  only	  48.6%	  favorable	  (Baker,	  2012).	  	  	  
Several	  Europeans	  countries	  have	  restricted	  commercialization	  of	  GM	  food.	  The	  
European	   Food	   Safety	   Authority	   (EFSA)	   is	   an	   agency	   that	   reports	   to	   European	  
Commission	  (EC)	  and	  are	  responsible	  for	  the	  evaluation	  of	  GM	  food	  safety.	  In	  spite	  of	  EC	  
authorizations	  of	  crops,	  countries	  like	  France	  and	  Germany	  have	  banned	  the	  MON	  810	  
maize	   based	   on	   doubts	   of	   the	   product’	   safety.	   Other	   countries	   like	   Belgium	   and	  
Switzerland	   have	   banned	   any	   form	   of	   GMO	   affirming	   that	   there	   is	   no	   sufficient	  
knowledge	   to	   prove	   the	   safety	   of	   GMOs.	   Different	   factor	   might	   contribute	   to	   the	  
rejection	  of	  crops	   in	  Europe,	  such	  as	  public	  perception	  (Figure	  10)	  associated	  with	  the	  
low	  social	  necessity.	  	  
	  
Figure	  10:	  Public	  perception	  regarding	  GM	  food	  in	  Europe	  (Eurobarometer,	  2010).	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The	   institutionalized	   lobby	   of	   industry	   in	   the	   Unites	   States	   has	   been	   guiding	  
controversial	   elections	   and	   population	   perception	   in	   the	   country	   in	   different	   sectors.	  
Cigarettes,	  pharmaceuticals,	  food,	  and	  agribusiness	  are	  strong	  forces	  that	  have	  already	  
demonstrated	  to	  be	  powerful	  enough	  to	  drive	  law	  direction.	  
The	  pressure	  for	  allowing	  the	  commercialization	  of	  a	  drug	  does	  not	  always	  come	  
from	   industry.	   In	   a	   recent	   case	   in	   Brazil,	   the	   supreme	   court	   passed	   a	   legislation	   that	  
approves	  a	  drug	  based	  on	  phosphoethanolamine	  to	  cancer	  treatments	  even	  though	  the	  
regulatory	   agency	   (ANVISA)	   banned	   its	   commercialization	   due	   to	   lack	   of	   evidence	   in	  
clinical	   trials.	   In	  spite	  of	  studies	  of	  Ferreira	   (2013)	  that	  suggest	  that	  the	  substance	   is	  a	  
possible	   anti-­‐cancer	  drug	   candidate,	   other	   research	  have	   counteracted	   these	   findings,	  
suggesting	  even	  the	  acceleration	  of	  cancer	  proliferation	  (Kano-­‐Sueoka	  et	  al.,	  1979;	  Yu,	  
Huang	  and	  Chen,	  2015).	  The	  hope	  for	  the	  substance	  lies	  on	  further	  research,	  but	  hardly	  
it	  can	  be	  considered	  a	  miracle	  pill.	  
The	   scientist	   and	   professor	   was	   illegally	   distributing	   the	   substance	   to	   cancer	  
patients	   in	   a	   federal	   institution.	   When	   he	   retired,	   the	   institution	   interrupted	   the	  
distribution	  which	  made	  several	   families	   resort	   to	   the	   justice	   to	   require	   the	  drug.	  The	  
justice	  interfered	  in	  a	  medical	  a	  scientific	  issue	  allowing	  the	  distribution	  of	  a	  substance	  
that	  lack	  in	  efficacy	  and	  safety	  evidence	  (Ledford,	  2016).	  	  
Also,	   besides	   the	   major	   private	   corporations	   that	   control	   the	   agribusiness	  
industry,	   there	   is	   a	   public	   company,	   EMBRAPA	   –	   Brazilian	   Agricultural	   Research	  
Corporation	  -­‐	  that	   is	  under	  the	  aegis	  of	  the	  Brazilian	  Ministry	  of	  Agriculture,	  Livestock,	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and	   Food	   Supply.	   The	   main	   objective	   of	   the	   company	   is	   to	   expand	   research	   and	  
development	  of	  agriculture	  to	  improve	  food	  production	  and	  fuel	  industry.	  	  
Brazil	  policies	  addressing	  controversial	  matters	  used	  to	  be	  more	  conservative	  as	  
are	  the	  cases	  of	  abortion	  and	  embryo	  research.	  However,	  in	  respect	  with	  agribusiness,	  it	  
is	  important	  to	  address	  the	  hunger	  issue.	  Brazil	  is	  a	  large	  country	  and	  was	  historically	  a	  
colony	  of	  exploitation.	  The	  late	  slavery	  abolition	  and	  huge	  inequality	  created	  a	  scenario	  
with	  millions	  under	  the	  poverty	   line.	  Until	  2013,	  Brazil	  was	   in	  the	  hunger	  map	  of	  Food	  
and	  Agriculture	  Organization.	  The	  investment	  in	  a	  public	  owned	  biotechnology	  company	  
was	  essential	  to	  guarantee	  the	  public	  interests	  in	  the	  development	  of	  agribusiness.	  
	  
Figure	  11:	  Analysis	  of	  the	  legislation	  regarding	  embryos	  genetic	  modification	  across	  the	  world	  (Araki	  and	  
Ishii,	  2014).	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A	   survey	   analyzed	   39	   nations	   with	   respect	   to	   human	   germline	   gene	  
modification	   research	   regulations	   (Figure	   11).	   Twenty-­‐nine	   countries	   ban	   research	   on	  
embryos	   through	   either	   legislation,	   including	   Brazil	   and	   France,	   or	   non-­‐binding	  
guidelines.	  China,	   like	   Japan,	  has	  unenforceable	  guidelines	   to	   restrict	  embryos	  genetic	  
modification.	   Policies	   in	   9	   countries	   are	   considered	   ambiguous.	   The	   United	   States	  
through	  National	  Institute	  of	  Health	  does	  not	  allow	  the	  use	  of	  federal	  funds	  to	  genetic	  
modification	  of	  embryos.	  However,	   there	   is	  no	  ban	  regarding	  research.	  Also,	   the	  Food	  
and	   Drug	   Administration	   regulates	   and	   approves	   or	   rejects	   clinical	   trials	   using	   the	  
technology.	  
The	  process	  that	  involves	  the	  insertion	  of	  artificially	  modified	  genes	  into	  human	  
DNA	  raises	  controversies	  around	  the	  world.	  Liang	  et	  al.	  (2015)	  recently	  raise	  the	  ethical	  
discussion	   of	   genetic	   modification	   of	   embryos	   by	   publishing	   an	   article	   in	   which	   the	  
authors	   described	   the	   technique	   CRISPR/Cas9	   used	   to	   modify	   human	   embryos.	   The	  
CRISPR	   (clustered	   Regularly	   Interspaced	   Short	   Palindromic	   Repeats)	   is	   sequences	   of	  
DNA,	  part	  of	  bacteria	  immunologic	  system	  that	  maintains	  parts	  of	  virus	  close	  in	  order	  to	  
recognize	  and	  defends	  itself	  from	  the	  threat.	  The	  second	  part	  of	  this	  mechanism	  is	  the	  
cas	   enzymes	   that	   can	   precisely	   cut	   the	   DNA.	   Thus,	   the	   mechanism	   can	   be	   used	   to	  
precisely	  cut	  specific	  sections	  of	  the	  DNA.	  
Nature	  and	  Science	  magazines	   rejected	   the	   study	  of	   the	   technique	  applied	   in	  
the	   human	   embryo.	   Science	   stated	   that	   while	   a	   consensus	   about	   germline	   genome	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Figure	   12:	   Research	   on	   public	   reception	  with	   respect	   to	   human	   genetic	  modification	   (Funk	   and	  Rainie,	  
2015).	  
	  
The	  public	  reception	  in	  United	  States	  has	  mixed	  opinions	  about	  the	  use	  of	  genome	  
editing	   to	   reduce	   the	   risk	   of	   disease	   (Figure	   12).	   However,	   the	   large	   part	   has	   strong	  
feeling	   against	   use	   of	   the	   same	   technology	   to	   improve	   babies’	   intelligence.	   In	   both	  
cases,	   the	   technology	  used	  could	  be	   the	  same,	  but	   the	  consequences	   to	  society	  could	  
lead	  to	  eugenics	  issues.	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5. GENETIC	  INFORMATION	  
Genetic	  Information	  raises	  several	  ethical	  and	  legal	  issues,	  such	  as	  the	  owner	  of	  
the	  information,	  the	  legal	  use,	  the	  way	  of	  gathering	  and	  storing.	  The	  relatively	  new	  field	  
leads	  scientists	  and	  bioethicists	  to	  address	  these	  topics	  in	  discussions	  and	  publications.	  
In	   this	   chapter,	   we	   will	   go	   through	   the	   different	   aspects	   that	   permeate	   the	  
construction	   of	   the	   notion	   of	   ethics	   in	   different	   countries	   with	   respect	   to	   genetic	  
information.	  	  
In	   general,	   the	   concept	   of	   genetic	   information	   is	   any	   information	   related	   to	  
genomic	   sequence	   or	   genomic	   products	   obtained	   from	   an	   individual.	   It	   differs	   from	  
other	   medical	   information	   due	   to	   the	   fact	   that	   genetic	   information	   could	   reveal	  
information	   about	   your	   body,	   health	   predisposition,	   possible	   future	   diseases,	   and	  
ancestry.	  	  
Genetic	   information	   has	   several	   applications	   and	   the	   potential	   to	   radically	  
change	  clinical	  medicine	  and	  healthcare.	  This	  is	  accomplished	  through	  the	  development	  
of	   better	   treatments	   and	   improvement	   of	   personalized	   medicine.	   The	   Bioinformatics	  
community	  is	  fairly	  open	  regarding	  access	  to	  tools.	  This	  is	  important	  for	  improvement	  of	  
algorithms	  and	  development	  of	  new	  tools.	  The	  construction	  and	  access	  of	  biobanks	  are	  
still	  controversial	  due	  to	  the	  sensitivity	  of	  genetic	  information.	  
Concerned	   with	   potential	   misuse	   of	   genetic	   information,	   the	   United	   States	  
government	   has	   approved	   two	   laws	   mentioned	   early	   in	   this	   thesis	   and	   directly	   to	  
protect	   health	   information.	   The	  HIPAA	   is	  mainly	   to	  make	   it	   easier	   for	   people	   to	   keep	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their	   health	   insurance	   and	   their	   information	   confidential.	   It	   actually	   protects	  
laboratories	  from	  possible	  law	  problems.	  While	  HIPAA	  protects	  people’s	  personal	  health	  
information,	  GINA	  was	  created	  to	  protect	  people	  against	  discrimination	  from	  insurance	  
based	  on	  their	  genetic	  information.	  	  
The	   European	  Union	   has	   similar	   laws	   to	   protect	   its	   population	   against	   genetic	  
discrimination.	  In	  Europe,	  non-­‐discriminant	  regulation	  was	  introduced	  in	  1990,	  18	  years	  
before	  the	  approval	  of	  GINA.	  In	  this	  way,	  the	  European	  experience	  might	  suggest	  gaps	  
that	  the	  law	  might	  encounter.	  One	  of	  the	  issues	  addressed	  by	  Van	  Hoyweghen	  (2008)	  is	  
that	  the	  increase	  link	  between	  health	  and	  DNA	  might	  leave	  insurance	  in	  the	  position	  to	  
define	  which	  exam	  could	  be	  considered	  genetic.	  	  
However,	   the	   common	   sense	   of	   privacy	   is	   treated	   differently.	   In	   the	   United	  
States,	  there	  are	  discussions	  around	  the	  boundaries	  crossed,	  conducted	  by	  government	  
surveillances,	  but	  private	  corporations	  are	  constantly	  collecting	  customers’	  information	  
with	   the	   consent	  of	   the	  population.	  On	   the	   contrary,	   French	  and	  German	   citizens	   are	  
more	  concerned	  with	  privacy.	  Therefore,	  any	  personal	  data	  can	  only	  be	  gathered	  under	  
specific	   conditions	   and	   with	   legitimate	   purpose	   (European	   Parliament	   and	   Council,	  
1995).	  	  
Brazil	   and	   China	   fail	   to	   protect	   the	   population	   against	   possible	   genetic	  
discrimination.	   However,	   the	   scenarios	   are	   different.	   China	   headquarters	   the	   biggest	  
biotechnology	  companies	  that	  provide	  genetic	  tests	  and	  the	  biotechnology	  industry	  has	  
followed	   the	   rapid	   economic	   growth	   of	   the	   country.	   BGI,	   based	   in	   Shenzhen,	   has	   the	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largest	  gene-­‐sequencing	  capacity.	  Meanwhile,	  gene	  sequencing	  in	  Brazil	  is	  a	  privilege	  of	  
a	  few	  institutions	  that	  use	  the	  technology	  mainly	  to	  research.	  
A	  study	  analyzed	  the	  ethics	  of	  Chinese	  geneticists	  with	  respect	  to	  several	  ethical	  
dilemmas	  regarding	  genetic	  testing	  and	  genetic	  information.	  The	  analysis	  of	  anonymous	  
questionnaires	   found	   that	  unlike	  U.S.	   and	  Western	  Europe	   laws,	  most	  of	   respondents	  
(86%)	   believe	   that	   genetic	   testing	   should	   be	   included	   in	   preemployment	   physical	  
examinations	  (Mao,	  1998).	  Also	  86%	  agree	  that	  government	  should	  require	  premarital	  
carrier	   tests	   (Figure	   13).	   With	   respect	   to	   the	   laws	   of	   the	   genetic	   testing,	   only	   36%	  
believe	   that	   the	   country	   should	   have	   laws	   to	   prohibit	   disability	   discrimination	   (Figure	  
14).	  	  	  
	  
Figure	  12:	   Study	   conducted	  with	  Chinese	   geneticists	  demonstration	   the	   choices	   regarding	   controversial	  
ethical	  issues	  (Mao,	  1998).	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Figure	  13:	  The	  geneticists'	  opinion	  with	  respect	  to	  necessity	  of	  laws	  regarding	  genetic	  information	  (Mao,	  
1998).	  
	  
Regarding	   intellectual	   property,	   several	   countries	   have	   been	   studying	   how	   to	  
deal	   with	   patients’	   requests	   of	   DNA	   sequences.	   During	   the	   Human	   Genome	   Project,	  
several	   laboratories	   start	   to	   request	   patents	   for	   every	   single	   piece	   of	   DNA	   sequence	  
(Enriquez,	  1998).	  This	  clearly	  was	  not	  attending	  the	  goal	  of	  the	  patent	  system	  and	  it	  was	  
stated	  that	  DNA	  sequence	  patents	  should	  have	  an	  application	  that	  was	  novel,	  different	  
from	  the	  live	  organism	  (NHGRI,	  2014).	  Today,	   it	  still	  not	  clear	  rules	  about	  DNA	  patents	  
and	  countries	  have	  different	  laws.	  	  
According	  to	  article	  5.2,	  “Patentable	  biotechnology	   inventions”,	   from	  European	  
Patent	   Office,	   “an	   element	   isolated	   from	   the	   human	   body	   or	   produced	   through	   a	  
technical	  process,	   including	  the	  gene	  sequence,	  may	  constitute	  a	  patentable	   invention	  
even	  if	  it	  previously	  occurred	  in	  nature.”	  Basically,	  this	  gene	  isolation	  argument	  supports	  
awarding	  patents	  for	  natural	  products.	  
The	  European	  Patent	  Office	  (EPO)	  allows	  patents	  over	  the	  genetic	  material	  and	  
even	  was	  in	  a	  controversial	  discussion	  when	  issued	  to	  Myriad	  Genetics	  a	  patent	  over	  a	  
gene	  to	  diagnose	  breast	  cancer,	  revoked	  it	  and	  then	  decided	  to	  give	  royalties	  rights	  with	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limitations	   (Siva,	  2009).	  However,	   in	   countries	   such	  as	   France,	   the	   current	   law	   forbids	  
any	  genetic	  patents	  in	  spite	  of	  the	  adherence	  to	  EPO.	  
In	   a	   controversial	   case,	   Moore	   vs	   UCLA	   Medical	   Center	   in	   1984,	   John	   Moore	  
brought	  a	  lawsuit	  against	  UCLA	  arguing	  the	  lack	  of	  informed	  consent	  and	  property	  rights	  
over	  his	  biological	  material.	  Although	  he	  had	  his	  cause	  upheld	  in	  terms	  of	  consent,	  the	  
Supreme	  Court	  rejected	  the	  property	  rights	  argument	  due	  to	  the	  difficulty	  of	  and	  efforts	  
made	   in	   medical	   research.	   This	   decision	   raises	   the	   question	   of	   what	   justifies	  
overreaching	   individual	   privacy.	   Moreover,	   it	   basically	   reinforced	   the	   sense	   that	   an	  
individual	  has	  no	   rights	  over	  his/her	  own	  biological	  material.	   There	  are	  arguments	   for	  
both	  sides.	  On	   the	  one	  hand,	   there	  are	   those	  who	  defend	   that	  opinion	   that	   society	   is	  
more	  important	  than	  the	  individual	  and	  on	  the	  other	  hand	  are	  those	  who	  still	  argue	  that	  
the	  individual	  has	  rights	  to	  his	  or	  her	  genetic	  information,	  he	  or	  she	  is	  more	  important	  
than	  society.	  
The	   property	   and	   the	   legal	   uses	   of	   genetic	   information	   depend	   on	   where	   we	  
address	   the	   topic.	   The	   differences	   between	   countries	   laws	   caused	   a	   new	   problem:	  
biopiracy.	  The	  current	  law	  in	  Brazil	  has	  several	  bureaucracies	  to	  deal	  with	  the	  traffic	  of	  
biological	   samples	   and	   also	   prohibited	   patents	   based	   on	   these	   samples.	   This	   feature	  
made	   scientists	   illegally	   collect	   samples	   to	   conduct	   researches	   and	   create	   patents	   on	  
United	  Samples,	  where	  the	  law	  allows	  (Hathaway,	  2004).	  	  
In	  an	   international	   scope	  of	   intellectual	  property,	   the	  Trade-­‐Related	  Aspects	  of	  
Intellectual	   Property	   Rights	   (TRIPS)	   agreements	   sets	   standards	   into	   an	   international	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trading	   system	  and	   intends	   to	   solve	   problems	   related	   to	   the	   international	   intellectual	  
property.	  
Living	   in	  a	   society	  means	   the	  Heteronomy	   idea	  of	  Kant	   (2002)	  which	  describes	  
the	   subjection	   of	   an	   individual	   to	   others	   to	   society;	   an	   idea	   opposed	   to	  autonomy	   in	  
which	   the	   individual	   can	   free	   express	   their	   will.	   In	   this	   concept,	   raises	   the	   idea	   that	  
everyone	  in	  a	  society	  must	  undergo	  the	  law.	  
There	   are	   issues	   not	   defined	   by	   law	   and	   in	   these	   cases,	   it	   is	   essential	   the	   fair	  
judgment.	  The	  ethical	  and	  moral	  conducts	  are	  always	  hard	  to	  deal	  because	  it	  is	  relative,	  
but	   the	  use	  of	  genetic	   information	   is	  surrounded	  by	  what	  would	  be	  useful	  and	  ethical	  
issues.	  Policy	   in	   the	  use	  of	  genetic	   information	   is	   important	   to	  make	  people	   feel	   safe,	  
researchers	  feel	  protected	  and	  to	  avoid	  public	  and	  private	  exploitation.	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6. DISCUSSION	  
Although	  in	  this	  paper	  we	  divided	  the	  society	  into	  three	  spheres,	  it	  is	  possible	  to	  
notice	  that	  they	  are	  highly	  connected	  with	  each	  other.	  Academy	  once	  was	  the	  source	  of	  
knowledge	  and	   the	   transfer	   to	   industry	  usually	  occurred	   through	   the	  hiring	  of	   former	  
students	  and	  scientific	  publications.	  Presently,	  industry	  and	  academy	  are	  closer	  through	  
sponsorship,	  encouragement	  of	  entrepreneurship	   inside	  universities	  and	   improvement	  
of	  research	  and	  development	  sectors	  within	  companies.	  The	  industry	  also	  has	  a	  greater	  
influence	  within	  government	  through	  the	  lobby	  and	  even	  jobs	  position	  inside	  the	  public	  
sphere.	  	  
In	  view	  of	  those	  scenarios,	  the	  discussion	  of	  ethics	  inside	  institutions	  is	  not	  about	  
what	  is	  right	  or	  wrong,	  but	  how	  the	  truth	  is	  constructed,	  who	  does	  that	  and	  what	  is	  the	  
motivation.	  	  
The	  results	  found	  in	  the	  research	  of	  new	  development	  regarding	  life	  technology	  
indicate	  that	  Brazil	  is	  going	  from	  a	  traditional	  Greek	  model	  to	  a	  North	  American	  model,	  
which	   means	   a	   higher	   interaction	   between	   industry	   and	   academy.	   The	   increasing	  
number	  of	  academic	  work	   that	  aimed	  patents,	   the	  sponsorship	  of	   industry	  and	  bigger	  
sectors	   of	   research	   and	   development	   inside	   corporations	   demonstrated	   that	   industry	  
has	  found	  ways	  to	  attract	  academic	  labor	  to	  inside	  market.	  	  
This	  kind	  of	  relationship	  is	  common	  in	  the	  United	  States,	  a	  country	  that	  is	  more	  
likely	   to	   focus	   on	   products.	   The	   emergence	   of	   pioneers’	   life	   technology	   corporations	  
that	   offer	   products	   directly	   to	   consumers	   suggests	   a	   society	   based	   on	   products.	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Moreover,	   the	   culture	   of	   entrepreneurship	   is	   in	   the	   best	   interest	   of	   big	   corporations	  
which	   are	   the	  main	   sponsors	   and	   buyers	   of	   new	   innovative	   startups.	   In	   that	  manner,	  
industry	  may	  attract	  all	  different	  kind	  of	  young	  minds.	  
Meanwhile,	  the	  particular	  scenario	  in	  China	  demonstrates	  the	  urge	  for	  economic	  
growth	   aimed	   by	   the	   government.	   The	   State	   is	   responsible	   for	   its	   population.	   Thus,	  
while	  many	   nations’	   governments	   aims	   for	   quality	   of	   life,	   we	   can	   see	   aggressive	   and	  
controversial	  politics	  measures	   in	  China.	  Moreover,	   it	   is	  possible	  to	  notice	  the	  eugenic	  
ideals	  embedded	  in	  the	  scientific	  group.	  
The	   results	   are	   important	   to	   demonstrate	   that	   the	   ethics	   constructed	   in	  
response	  to	  new	  advances	  are	  biased.	  Public	  policies	  created	  based	  on	  ethics	  with	  the	  
interference	   of	   interested	   groups	   have	   flaws	   to	   protect	   the	   population.	   The	   United	  
States	   has	   the	   biggest	   economy	   in	   the	   world,	   but	   the	   North	   America	   law	   is	   under	   a	  
strong	  influence	  of	  lobbyists	  which	  increases	  drug	  prices	  and	  reduce	  consumer	  rights.	  	  
One	  could	  say	  that	  great	  advances	  to	  society	  would	  justify	  crossing	  boundaries	  to	  
collect	  samples	  or	  conduct	  researches.	  However,	  science	  does	  not	  always	  follow	  a	  clear	  
methods	   and	   results	   pathway.	   Researchers	   are	   not	   always	   straightforward	   and,	   in	  
several	   cases,	   we	   become	   aware	   of	   misuses	   when	   there	   is	   some	   goal	   achieved.	  
Otherwise,	  the	  study	  might	  take	  another	  path	  that	  will	  hide	  the	  abuses	  made.	  
Science	   is	   not	   fully	   aware	   of	   where	   we	   want	   to	   get,	   but	   ethics	   demands	  
prediction	   of	   possible	   consequences.	   Otherwise,	   it	   will	   always	   be	   reactive.	   Great	  
innovations	  emerge	  every	  day	  and	  it	  would	  be	  hard	  to	  individually	  address	  all	  possible	  
consequences,	  this	  would	  hinder	  innovation.	  In	  this	  manner,	  ethics	  should	  be	  constantly	  
	   58	  
discussed.	   A	   future	   work	  might	   reveal	   whether	   each	   country	  maintained	   the	   current	  
ethics	   views	   or	   not.	   Also,	   it	  would	   be	   interesting	   to	   analyze	   the	   consequences	   of	   the	  
current	  choices	  and	  check	  if	  the	  current	  technologies	  actually	  worked	  to	  improve	  society	  
issues	  or	  if	  they	  brought	  other	  problems.	  	  
	   	  




Ethics,	   especially	   in	   science,	   is	   socially	   constructed	  and	  attends	   the	  demand	  of	  
those	  in	  the	  power	  position	  of	  a	  society.	  Scientific	  developments	  are	  profitable	  markets	  
guided	  by	  industries	  and	  socially	  weighted	  according	  to	  a	  utilitarianism	  point	  of	  view.	  	  
The	  profit	   through	  the	  patent	  system	  and	  commercialization	  of	  products	   is	   the	  
incentive	  that	  industries	  have	  to	  keep	  on	  the	  research	  and	  development.	  In	  a	  business	  
point	  of	  view,	  the	  lobby	  in	  the	  United	  States	  is	   important	  to	  guarantee	  the	  regulations	  
lined	  up	  with	  the	  interests	  of	  the	  industry.	  	  
Actually,	  in	  any	  capitalist	  country,	  industry	  has	  a	  big	  voice	  in	  the	  system	  because	  
they	  provide	  supplies	  for	  the	  well-­‐being	  of	  the	  population.	  However,	  countries	  that	  have	  
a	  solid	  presence	  of	  the	  government	   in	  the	  decision	  tend	  to	  narrow	  the	   industry	   lobby.	  
China	   is	   a	   different	   case.	   Despite	   the	   communist	   government,	   the	   mixed	   economy	  
favored	  the	  entrée	  of	  capitalist	  ideals	  and	  need	  for	  economy	  growth.	  Public	  and	  private	  
Chinese	  corporations	  dispute	  global	  and	  local	  markets.	   In	  this	  way,	  violations	  might	  be	  
tolerated	  for	  the	  greatest	  good.	  
Moreover,	   Chinese	   ethics	   has	   different	   moral	   values	   which	   justifies	   the	  
divergence	  in	  the	  perception	  of	  right	  and	  wrong	  that	  West	  countries	  might	  be	  used	  to.	  
Embryos	   in	   Chinese	   culture	   has	   no	   inherit	   moral	   values	   which	   suggests	   that	   embryo	  
research	  might	  be	  a	  mechanism	   for	   the	  progress	  of	  biotechnology	  without	   the	  ethical	  
significance	  carried	  in	  other	  countries.	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Industries	  and	  corporation	  are	  essential	  to	  the	  development	  of	  technologies	  and	  
progress.	  However,	  it	  is	  important	  that	  the	  State	  is	  present	  to	  defend	  the	  public	  interest.	  
Sometimes,	   the	   urge	   for	   profit	   blurs	   the	   vision	   of	   companies	   to	   draw	   the	   ethical	  
standard.	  	  
As	   the	   paper	   demonstrates,	   the	   scenarios	   diverge.	   China	   has	   a	   communist	  
government,	  but	  a	  strong	  capitalist	  mind	  and	  urge	  for	  economic	  growth.	  In	  this	  manner,	  
China’s	  biotechnology	  and	  bioinformatics	  industry	  is	  devoted	  to	  the	  economic	  growth	  of	  
the	   country	   and	   to	   address	   social	   issues.	   The	   large	   population	   caught	   attention	   to	  
possible	  food	  shortages,	  development	  of	  health	  care	  and	  even	  development	  of	  a	  better	  
population.	   China	   as	   one	   of	   the	   emergent	   countries	   receives	   industries	   that	   seek	  
cheaper	  labor	  and	  evasion	  of	  home	  countries	  laws.	  	  
In	  the	  United	  States,	  the	  market	   is	  the	  dominant	  form	  of	  social	  orders	  and	   it	   is	  
not	  surprising	  that	  biotechnology	  and	  bioinformatics	  have	  been	  naturally	  built	  as	  a	  flow	  
of	   products.	   The	   country	   counts	   with	   highly	   specialized	   centers	   for	   science	   that	   are	  
essential	  for	  basic	  science.	  	  
Although	   the	   European	   Union	   has	   been	   providing	   guidelines	   and	   defining	  
regulations,	   countries	   are	   not	   unanimous	   regarding	   applications	   of	   biotechnology.	  
France	  and	  Swiss,	   for	  example,	  have	  a	   considerable	  apprehension	  with	   respect	   to	   the	  
consumption	   of	   products	   that	   might	   even	   slightest	   harm	   the	   population	   or	   cause	  
prejudice	   to	   the	   environment.	   In	   contrast,	   there	   are	   higher	   investments	   on	   the	   red	  
biotechnology	  to	  improve	  health	  through	  nanotechnology	  and	  medical	  devices.	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Finally,	   the	   biotechnology	   in	   Brazil	   is	   recent.	   The	   country	   has	   a	   substantial	  
investment	  in	  developing	  the	  technical	   labor	  and	  in	  the	  green	  technology	  due	  to	  three	  
main	  factors:	  the	  large	  area	  that	  favors	  the	  agriculture,	  the	  hunger	  issue	  and	  the	  lobby	  
that	   encourages	   the	   transgenic	   production.	   In	   this	   way,	   the	   bioinformatics	   and	  
biotechnology	  in	  Brazil	  are	  mainly	  directed	  to	  research	  or	  the	  agriculture	  industry	  and	  it	  
is	  focused	  on	  the	  endeavor	  of	  social	  and	  economic	  development.	  The	  government	  funds	  
to	  science	  are	  mainly	  directed	  to	  research	  inside	  public	  universities.	  	  
Most	  applications	  based	  on	  bioinformatics	  and	  biotechnology	  are	  not	  developed	  
with	   a	  harm	   intention.	  However,	   they	  are	  embedded	  with	  political	   values	   that	   attend	  
the	  interests	  of	  those	  in	  power	  positions.	  Countries	  have	  different	  perspectives	  and	  the	  
construction	   of	   public	   policies	   are	   based	   on	   a	   balance	   of	   ethics,	   scientific	   evidence,	  
public	  and	  private	  interests.	  	  
There	   is	   no	   binary	  way	   to	   answer	   to	   bioethical	   issues.	   It	   is	   no	   doubt	   that	   the	  
extraordinary	   scientific	   impacts	   which	   are	   improving	   medicine,	   biology,	   agriculture,	  
chemistry,	   and	   healthcare.	   However,	   all	   advances	   should	   be	   also	   analyzed	   in	   a	   social	  
perspective	   because	   the	   possible	   consequence	  may	   affect	   directly	   on	   the	   essence	   of	  
being	  human.	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